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Abstract 
The Department of Conservation and Recreation, Division of Water Supply Protection, Office of Watershed 
Management manages and protects the drinking water supply watersheds that provide water for approximately 2.2 
million Massachusetts residents.  This Watershed System is comprised of three active water supply watersheds, the 
Quabbin Reservoir, Ware River, and Wachusett Reservoir, and an emergency supply comprised of the Sudbury and 
Foss Reservoirs.  Watershed Protection Plans were initially developed for the active supply watersheds in 1991, with 
updates in 1998 and 2003 for the Wachusett Reservoir and 2000 for Quabbin Reservoir and Ware River.  The 
Sudbury and Foss Reservoirs had a plan prepared in 1997.  This 2008 Watershed Protection Plan updates and 
unifies all of these documents.  The breadth and complexity of the Watershed System and DCR’s comprehensive 
approach to watershed management necessitated producing this plan in five volumes:  
 
 Volume I – The DCR Watershed System 
 Volume IIA – Quabbin Reservoir Watershed System 
 Volume IIB – Ware River Watershed 
 Volume IIC – Wachusett Reservoir Watershed 
 Volume IID – Sudbury Reservoir and Foss Reservoir. 
 
Volume I presents the over-arching concepts used to develop and implement the watershed protection programs for 
the entire system.  The four subsequent volumes apply these general concepts to the unique characteristics and 
issues of each watershed.   
 
The 2008 Watershed Protection Plan continues DCR’s successful efforts of managing the source of an unfiltered 
water supply.  This plan update provides a structured methodology to assess changes in watershed threats, develops 
programs to address the threats, and prioritizes staff assignments so they are congruent with current watershed 
management issues.  Each volume concludes with a five year work plan that presents major tasks for the Division of 
Water Supply Protection to achieve from Fiscal Years 2009 to 2013.  
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1 Introduction  
The Massachusetts Department of Conservation and Recreation, Division of Water Supply 
Protection, Office of Watershed Management (DWSP, or the Division) manages and protects the 
drinking water supply watersheds that provide water for approximately 2.2 million 
Massachusetts residents (see Figure I-1).    
 
The mission of the Division is to utilize and conserve water and other natural resources to 
protect, preserve and enhance the environment of the Commonwealth and to assure the 
availability of pure water for future generations.  This important mission is also very broad and 
requires a thoughtful and deliberative approach to develop programs that result in this goal.  
Watershed Protection Plans are an important tool used by the Division to implement programs 
that enable staff to carry out this mission.  The purpose of this report is to update the existing 
Watershed Protection Plans.  It summarizes an assessment process conducted by Division staff 
over the past year and recommendations to guide the watershed protection program for the next 
five years.  
 
The Plan has been developed in five Volumes.  Volume I presents the over-arching concepts 
used to develop and implement the watershed protection programs for the entire system.  The 
four subsequent volumes apply these general concepts to the unique characteristics and issues of 
each watershed.  They are:   
 
 Volume IIA – Quabbin Reservoir Watershed System 
 Volume IIB – Ware River Watershed 
 Volume IIC – Wachusett Reservoir Watershed 
 Volume IID – Sudbury Reservoir and Foss Reservoir. 
 
Watershed protection planning process and implementation of plan recommendations has been 
on-going since DCR’s first Watershed Protection Plans were completed in 1991.  Significant 
accomplishments have been made to greatly increase protection of the water supply.  These 
include acquisition of approximately 19,000 acres of land, passage of the Watershed Protection 
Act, implementation of successful bird harassment programs at both Quabbin and Wachusett 
Reservoirs, and construction of sewers (with transport to a treatment plant outside the watershed) 
in areas no longer suitable for on-site wastewater disposal.  Priorities for watershed control 
programs change as water quality threats are contained.  The process used to develop Watershed 
Protection Plans provides a structured methodology to assess changes in watershed threats, 
develop programs to address the threats, and review staff assignments to ensure that staff work 
priorities are congruent with the current watershed issues.    
 
The Watershed Protection Plans for Quabbin Reservoir, Ware River, and Wachusett Reservoir 
has been submitted to the Massachusetts Department of Environmental Protection (DEP) for 
review and approval.  Since there are no regulatory requirements for Watershed Protection Plans 
for emergency systems, the Sudbury Plan will not be submitted to DEP.  The implementation 
period for the plans is 5 years, spanning from Fiscal Year 2009 through 2013 (July 1, 2008 
through June 30, 2013).   
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Figure I-1: DCR/MWRA Watershed System 
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2 Watershed System Description 
The source of water for the DWSP system comes from three separate watersheds: Quabbin 
Reservoir, Ware River, and Wachusett Reservoir.  The system also has an emergency water 
supply source, the Sudbury Reservoir Watershed.  The DWSP system is well protected with 
excellent source water quality.  The system safe yield is well above current demands.  The 
DWSP/MWRA system is shown in Figure I-1, and key characteristics are summarized in Tables 
I-1 through I-4.  
 
Table I-1: DCR/DWSP Watershed System Acreage 
 
Watershed 
Land 
Area 
Reservoir 
Area 
Total 
Watershed 
Area 
Quabbin Reservoir 95,466 24,469 119,935 
Ware River 61,737 0 61,737 
Active  
System 
Wachusett Reservoir 70,678 4122 74,800 
Sudbury Reservoir 13,153 1,215 14,368 Emergency 
System Foss Reservoir #3 3,197 217 3,414 
Source: DCR 
 
Table I-2: Summary of Protected Lands in the DCR/DWSP Watershed System 
Watershed 
DWSP 
Fee 
DWSP 
WPR 
Other 
Protected
Total 
Protected 
Land 
Area 
Protected 
As % of 
Land 
Area 
Off-
Water-
shed 
Quabbin 53,220 830 13,589 67,639 95,466 70.9 4,301 
Ware 23,313 824 6,533 30,670 61,737 49.7  
Wachusett 16,658 2,230 12,502 31,390 70,678 44.4  
Active  
System 
 
Total  93,191 3,884 32,624 129,699 227,881 56.9  
Emergency 
System 
Sudbury 
and Foss 
2,381 0 1,715 4,096 16,350 25.1  
Source: DCR.  WPR = Watershed Protection Restriction, similar to a Conservation Restriction. 
 
Table I-3: Summary of Land Use in the DCR/DWSP Watershed System 
Land Use (%) excluding the Reservoirs  
Watershed Forest Wetland Agriculture Residential
Commercial 
Industrial 
Open 
Water Other
Quabbin 90.7 2.3 2.3 1.8 0.1 0.5 2.1 
Ware 81.0 3.1 3.7 5.0 2.0 2.5 3.1 
Wachusett 70.2 1.2 7.3 13.1 1.6 2.2 4.4 
Active  
System 
 
Total  81.7 2.2 4.3 6.3 0.6 1.6 3.2 
Emergency 
System 
Sudbury 
and Foss 
40.8 1.3 6.2 30.5 12.2 0.2 8.8 
Source: DCR and MassGIS.  Open Water excludes reservoir area. 
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Quabbin Reservoir is one of the largest single purpose water supply reservoirs in the world.  
The reservoir has 39 square miles of surface area and is 18 miles long.  It has 118 miles of 
shoreline and a holds 412 billion gallons when filled to capacity.  The mean depth of the 
reservoir is 45 feet and the maximum depth is 141 feet.  Quabbin is a young system, built over 
several years and completed in 1939.  Due to the large size of the reservoir, several years were 
required to fill it.  Quabbin Reservoir came on line in 1946.   
 
The contributing watershed land area to the reservoir is 149 square miles (95,466 acres).  The 
land is sparsely developed and largely protected through protective ownership or agreements.  
Current land use information shows that 93 percent is undeveloped forest, wetlands, and open 
water.  The water quality in the reservoir is extremely good, the source is well protected, and the 
water has very low turbidity.   
 
Waters from the Ware River can be diverted into the system.  Water is collected at the Ware 
River intake and transported to Quabbin Reservoir via the Quabbin Aqueduct.  The Ware River 
watershed is 61,740 acres.  Approximately 86 percent of the watershed is undeveloped forest and 
wetlands.   
 
The Wachusett Reservoir was completed in 1908.  The reservoir was the primary water supply 
for the metropolitan Boston area prior to the construction of Quabbin.  The reservoir is 8.4 miles 
in length and has a surface area of 6.45 square miles (4,122 acres), 37 miles of shoreline, an 
average depth of 44 feet, and a maximum depth of 129 feet in front of the dam.  The contributing 
watershed land area is 111 square miles.  The capacity of the reservoir is 65 billion gallons; 
roughly one-sixth that of Quabbin.   
 
The Sudbury System consists of four reservoirs, with a 75 square mile watershed.  The system 
is divided into 2 sub-basins, the North and South Basins.  The North Basin contains the Sudbury 
and Foss (also called Framingham Reservoir No. 3) Reservoirs.  These reservoirs are the 
emergency sources of water for the DWSP system.  It is not feasible to use the reservoirs in the 
South Sudbury, Stearns Reservoir (also called Framingham No. 1) and Brackett Reservoir (also 
called Framingham No. 2), for water supply purposes due to high pollutant levels in both 
reservoirs.  The South Sudbury portion is not included in the discussions presented in Volume 
IID. 
 
DWSP partners with the Massachusetts Water Resources Authority (MWRA) to deliver water to 
the user communities.  MWRA is responsible for treatment and transmission of the water.  The 
relationship and duties of each respective agency are described in a 2004 Memorandum of 
Agreement (MOU) between the MWRA and the DWSP (see www.mass.gov/dcr/watersupply/ 
watershed/documents/2004dcrmwraMOU.pdf).  There are a total of 2.2 million people and 5,500 
industrial users of the system in 48 communities, including three in Central Massachusetts.  The 
system also provides a back-up water supply in three additional communities.  
 
Ware River water can be transferred seasonally to Quabbin Reservoir via the Quabbin Aqueduct.  
Transfers are allowed only from October through June.  Quabbin Reservoir is transferred 
regularly to Wachusett Reservoir through the Quabbin Aqueduct.  Wachusett Reservoir is the 
terminal supply reservoir.  Water is withdrawn through the Cosgrove intake at the eastern end of 
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Wachusett Reservoir, and is carried by the Cosgrove Tunnel to the distribution system.  The safe 
yields and recent year’s withdrawals from each source are summarized in Table I-4 below. 
 
Table I-4: Safe Yield and Withdrawals from Supply Sources 
 
Source 
Watershed 
Land Area 
(sq. mi.) 
Watershed 
Yield 
(MGD) 
Ware River 97 47 
Quabbin Reservoir 149 195 
Wachusett Reservoir 111 127 
Active  
System 
 
Total 401 369  
Sudbury Reservoir 21 N/A Emergency 
System Foss Reservoir 5 N/A 
  Source: DCR and MWRA 
 
Due to the large storage volumes, even with release requirements and operational constraints, 
300 MGD can safely be supplied constantly even during a drought as severe as the 1960’s 
drought.  Withdrawals for water supply peaked in 1980 and 340 MGD, but have come down 
substantially due to MWRA’s demand management programs.  The most recent system average 
withdrawal was 221 MGD (2003 – 2007).  
 
DWSP and MWRA have established a Reservoir Operations Group comprised of key staff from 
both agencies.  This group meets quarterly to incorporate water quality considerations into 
system operations decisions.  Some examples of the issues dealt with by this group include 
establishing a normal range of reservoir elevations for Wachusett Reservoir, decision-making for 
initiating Quabbin transfers, developing reservoir treatment thresholds for taste and odor 
organisms,  and coordinating security and emergency-response capabilities. 
 
MWRA and DWSP use a multi-barrier approach to protect the system from pollution.  The 
multi-barrier approach relies on integrated programs, working to prevent or totally reduce the 
contamination of drinking water at all points in the system from source to tap.  Source protection 
is guided by the DWSP watershed protection program.  Water treatment is provided at the John 
J. Carroll Water Treatment Plant at Walnut Hill in Marlborough and the Ware Water Treatment 
Facility in Ware.  Distribution pipeline maintenance and improvement program ensures that 
high-quality is maintained to the tap. 
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3 Watershed Protection Program 
3.1 History 
The Boston area drinking water supply, like the city itself, has a long history.  Cisterns were 
originally used in the 17th century.  The need for water, which came from increasingly further 
distances, grew with Boston’s population.  The 18th century tapping of Jamaica Pond, using log 
pipes with three to four inch diameters over a distance of about five miles, was one of the first 
instances in the country of a community reaching out to another town for drinking water.  During 
the 19th century, drinking water came mostly from Lake Cochituate in Natick; some 
communities were also served by the Mystic Lakes.  Officials determined that these sources of 
supply would prove inadequate, so in 1878 a system of seven reservoirs was constructed to 
supplement the Cochituate system by holding back the Sudbury River.  
 
The dawn of the 20th century saw limited yield, urbanization of the watersheds, and 
unsatisfactory water quality, which led to a 1895 study by the state health board that 
recommended the development of a reservoir along the South Branch of the Nashua River.  The 
Wachusett Reservoir was the world’s largest man-made reservoir when it was completed in 
1908, however in a just a few decades it too was insufficient for the growing needs of eastern 
Massachusetts.  Ultimately, the Quabbin Reservoir was created in the 1930s, using the Winsor 
dam to impound the Swift River and flood an area formerly occupied by the four Western 
Massachusetts towns of Dana, Enfield, Prescott, and Greenwich.  At the same time, the Ware 
River was also identified as a drinking water source; diversions of water from the river are 
conveyed into the Quabbin Reservoir through the Quabbin tunnel from October through June 
when flows in the river are sufficient and water is needed.  
 
The development of the DCR/MWRA watershed system has been shaped by feats of engineering 
and multiple laws (see Appendix B).  The quantity of water available from these three 
watersheds, combined with water conservation measures implemented over the past twenty 
years, is a sufficient quantity for the foreseeable future (see Section 2).  The following sub-
sections provide a description of the most recent legal requirements and planning efforts that 
have had a role in the management of this renowned drinking water supply.   
 
 
3.1.1 Creation of the MWRA 
The DCR/MWRA water system was established by Chapter 372 of the Acts of 1984.  The Act 
reassigned, as of June 30, 1985, various responsibilities of the former Metropolitan District 
Commission (MDC) Water Division to the MWRA and the MDC Division of Watershed 
Management (now the DCR/DWSP/OWM; see Section 3.1.8).  A Memorandum of 
Understanding (MOU) was developed between the two agencies on April 9, 1986 that 
documented the responsibilities between the agencies concerning “the division of personnel, 
property, and responsibilities for maintenance, operations, policy making and long range 
planning pursuant to Chapter 372 of the Acts of 1984.”  
 
 
3.1.2 SDWAA and SWTR 
The DCR/MWRA system is regulated as a Public Water Supply by the U.S. Environmental 
Protection Agency (EPA).  EPA has delegated enforcement of the drinking water regulations to 
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the Massachusetts Department of Environmental Protection (DEP).  The 1986 Amendments to 
the 1974 Safe Drinking Water Act (SDWAA) and the 1989 Surface Water Treatment Rule 
(SWTR) established major changes in drinking water regulations.   
 
The impact of these changes to this system was evaluated in a MWRA project, summarized in 
the report Safe Drinking Water Act Impact Study prepared for Massachusetts Water Resources 
Authority by CH2M Hill and Peer Consultants, March 8, 1989.  This study assessed existing 
conditions in the MDC/MWRA system, identified areas of noncompliance, and recommended 
actions necessary to come into compliance with the SDWAA.  With respect to the watershed, the 
study found that: 
 
The MDC and MWRA currently do not have a watershed control program that 
meets the site-specific conditions of the SWTR.  To be in compliance with the 
site-specific conditions, and, thus, avoid filtration, the following conditions 
would have to be met. 
A. There must be a disinfection system that meets the criteria for Giardia cyst 
inactivation and residual maintenance. 
a. A program must be developed in which the activities in the 
watershed are monitored and controlled by complete ownership of 
the land and/or by written agreements with landowners. 
B. A program must be implemented in which all activities that could affect 
source water quality are identified and controlled. 
C. Onsite sanitary surveys must be performed annually on the watersheds. 
D. It must be shown that the system in its current configuration has not had 
an identified waterborne disease outbreak, as determined by State and 
local health officials.   
E. The distribution system must meet the long-term MCL of the Total 
Coliform Rule. 
F. The water system must be in continuous compliance with the 
requirements for trihalomethanes. 
 
Staff began work on developing a watershed program to address these needs. 
 
 
3.1.3 DEP Guidance for Development of a Watershed Protection Plan 
In 1989, DEP issued guidance for development of watershed protection programs in the 
publication DEP DWS Policy 89-09 DEP Guidance on the Preparation of a Watershed Resource 
Protection Plan (WRPP).  This policy described the minimum components for a Watershed 
Resource Protection Plan (WRPP): 
 
It is DEP/DWS policy to accept for review a report describing a Watershed 
Resource Protection Plan which includes at a minimum, the information 
described below: 
A. Watershed Description 
B. Identification of Watershed Characteristics and Activities Detrimental to 
Water Quality 
C. Control of Detrimental Activities 
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D. Monitoring 
E. Agreements and Land Ownership 
F. Management and Operations. 
 
 
3.1.4 The 1991 Watershed Protection Plans 
MDC and MWRA worked to develop Watershed Protection Plans in accordance with the DEP 
guidance and to be used to guide the watershed protection program.  Two separate plans were 
developed: Watershed Protection Plan Quabbin Reservoir and Ware River Watersheds 1991 and 
the Watershed Protection Plan Wachusett Reservoir Watershed 1991.  A separate plan was 
required for the Quabbin/Ware system because it provides water for communities served by the 
Chicopee Valley Aqueduct (CVA).  The Quabbin Plan was submitted to DEP for review; DEP 
approved the plan and granted a waiver from the filtration requirements of the SDWA for the 
CVA in 1991.  
 
The Wachusett Reservoir plan was not submitted when completed due to concerns about meeting 
the source water quality requirements for filtration waiver.  MDC and MWRA did recognize the 
importance of watershed protection in all systems, filtered and unfiltered, and committed to 
implementing a strong watershed protection program at Wachusett although the plan was not 
formally submitted to the regulatory agencies.  Significant resources were added in order to carry 
out recommendations contained in the Wachusett and Quabbin plans.   
 
 
3.1.5 Wachusett Reservoir Filtration Waver 
In 1993, MWRA requested a more flexible approach to SDWA compliance for Wachusett 
Reservoir, believing that filtration might not be necessary to meet the requirements of the 
Surface Water Treatment Rule.  This decision was made, in part, due to the successful 
implementation of many programs developed in the 1991 Plan, as these controls produced 
dramatic improvements in source water quality.  On June 11, 1993, the MDC and MWRA 
entered into an administrative consent order with DEP which set forth a compliance schedule for 
meeting the requirements of the SWTR for Wachusett Reservoir.  The consent order permitted a 
dual track approach: MDC and MWRA would pursue aggressive watershed protection in order 
to obtain a filtration waiver; at the same time, MWRA would continue to do design work for 
filtration should the watershed protection measures fail to secure a Filtration Avoidance 
Determination.  The Wachusett Watershed Protection Plan was submitted to DEP in 1993 with 
an updated implementation plan, and formally approved by DEP in 1994.   
 
In October, 1998, the MDC and MWRA requested a redetermination from DEP to grant the system a 
waiver from filtration requirements.  Since passage of the SWTR, the two agencies had 
accomplished major improvements in the watershed protection program as well as in water treatment 
and in the distribution system.  Watershed Protection accomplishments included an aggressive land 
acquisition program to increase the holdings of protected lands, passage and implementation of the 
Watershed Protection Act which established land use controls in sensitive watershed areas, 
successful wildlife management program which improved source water quality, and commitment to 
sewer areas of the Wachusett Reservoir watershed that were not suitable for on-site wastewater 
disposal.  This work was completed following the 1991 Watershed Protection Plans.  In November, 
1998, DEP granted MDC/MWRA a waiver from the requirements of filtration.   
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3.1.6 Watershed Protection Plan Updates 1998-2000 
An updated watershed protection plan for Wachusett Reservoir watershed, Watershed Protection 
Plan Update for Metropolitan Boston Water System Wachusett Reservoir, was developed as part 
of the filtration waver process.   
 
DEP had developed a Program to Measure Success of Watershed Protection Efforts Conducted 
by Public Surface Water Supplies to Obtain, and Maintain, a Waiver from Filtration 
Requirements (“Measures of Success,” 1996).  The Measures of Success identified 
programmatic milestones organized into ten categories: 
 
1. Watershed Control 
2. Public Access/Recreation 
3. Wildlife Management 
4. Infrastructure Improvements 
5. In-lake Problems 
6. Sampling 
7. System Operation/Maintenance 
8. Staffing 
9. Emergency Planning/Response 
10. Education/Multi-town coordination. 
 
The 1998 Wachusett plan include a section that demonstrated compliance with all of DEP’s 
programmatic milestones.  The Updated Wachusett Watershed Protection Plan was submitted to 
DEP in December 1998, and approved by DEP in February, 1999. 
 
The Quabbin/Ware River 1991 plan was developed with an eight year implementation schedule.  
Therefore, the Quabbin/Ware plan was updated in 2000.  Similar to the 1998 Wachusett plan, the 
Quabbin/Ware plan included a section that demonstrated compliance with all of DEP’s 
“Measures of Success” programmatic milestones.  The MDC/DWM Watershed Protection Plan 
Update Quabbin Reservoir Watershed and Ware River Watershed was submitted to DEP in 
December 2000 and was approved by DEP in 2001. 
 
 
3.1.7 SWAP 
The Federal Safe Drinking Water Act Amendments requires every state to examine existing and 
potential threats to the quality of all its public water supply sources and to develop a Source 
Water Assessment Program (SWAP).  In 2002, DEP conducted a SWAP process for all public 
ground and surface water sources in Massachusetts, including one for the Massachusetts Water 
Resources Authority (MWRA) Quabbin Reservoir, Ware River, and Wachusett Reservoir.  The 
SWAP noted that the MDC/MWRA system met DEP’s annual review of “Measures of Success” 
for implementation of Watershed Protection Plans and disinfection treatment processes.  The 
SWAP further noted that MDC implemented DEP-approved Watershed Protection Plans to 
protect source waters since 1991.  The MDC and MWRA plans were more representative of the 
true nature of the watersheds than the SWAP, which was developed by a uniform, statewide 
process based on information available for every source in the state.   
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3.1.8 DCR and the 2003 Update 
In July of 2003, the MDC was combined with the Massachusetts Department of Environmental 
Management.  A new agency, the Department of Conservation and Recreation was created.  The 
responsibilities of the MDC/DWM were transferred to the DCR Division of Water Supply 
Protection.   
 
In December, 2003, a second update to the Wachusett Reservoir Watershed Protection Plan was 
completed.  The 2003 Watershed Protection Plan Update for the Wachusett Reservoir 
Watershed was submitted to DEP and approved by DEP in 2004.  The 2003 plan included an 
updated “Measures of Success”.  The 2003 plan also addressed the issues raised in the SWAP. 
 
 
 
3.2 Current Status 
The current DWSP Watershed Protection Plans have been approved by DEP’s Drinking Water 
Program.  Implementation of the Watershed Protection Program is reviewed annually by DEP, as 
part of their annual inspection of the entire DWSP/MWRA system.  Two inspections are 
conducted, one for the Chicopee Valley System and another for the Metropolitan Boston System.  
DEP has granted continued approval to DWSP and MWRA for both systems’ watershed 
protection programs.  
 
 
 
3.3 Emergency System – Sudbury 
Sudbury Reservoir is classified an Emergency Water Supply Source by the Massachusetts 
Department of Environmental Protection (DEP).  There is no current plan to re-activate the 
reservoir as a permanent active source.   
 
There is no regulatory guidance regarding watershed protection for Emergency Water Supply 
Sources.  Federal and State Drinking Water Regulations pertaining to Emergency Water Supply 
Sources mainly deal with issues that arise when there is need to bring an emergency source on 
line (e.g., issuance of boil water orders).   
 
The Sudbury system is a valuable resource and DWSP conducts several management programs 
in the watershed.  The level of protection, however, provided through DWSP programs are lower 
than for the active water supply watersheds.  Though not required by federal and state drinking 
water regulations, a Watershed Protection Plan was prepared for the Sudbury Reservoir and Foss 
Reservoir in June 1997 and is being updated as part of the 2008 planning process.     
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4 Sources of Pollution and Their Assessment 
A watershed protection program for a surface water supply must establish a comprehensive 
method to identify potential sources of pollution in the reservoir drainage.  There are thousands of 
specific compounds that can pollute drinking water.  DWSP has aggregated these compounds into 
five categories of pollutants that share common properties.  These are:  Pathogens, Nutrients, 
Turbidity, Hazardous Materials, and Pesticides.  The contaminant categories are based on 
conventional definitions which have been adapted to incorporate practical aspects in order to 
assess potential sources and develop protection programs.   
 
This Section presents a brief discussion of the major reasons for concern for each contaminant 
group.  It includes the water quality testing done for specific analytes and a list of potential 
contaminants in the watersheds.  This information is used by staff to develop a framework to 
screen watershed activities and develop programs to reduce or eliminate the risk of water 
contamination from the pollutants.  The control programs are presented in Section 5.   
 
Note that this discussion of water quality testing is focused on watershed testing of samples 
collected by DCR staff for watershed management decision making.  The discussion does not 
consider the thousands of tests MWRA conducts annually on samples collected from the 
reservoirs, at the Carroll Water Treatment Plant, and throughout the distribution system.  The 
result of MWRA’s comprehensive testing is summarized in the Annual Consumer Confidence 
Report, distributed by MWRA and available at their website.  MWRA met every standard for all 
120 contaminants tested in 2007.   
 
DWSP conducts extensive water quality monitoring of the surface waters in the active water 
supply watersheds.  Routine water quality monitoring provides data that are used to assess 
current water quality conditions.  Routine monitoring also allows staff to establish ranges of 
values for parameters considered normal or typical.  Review of the routine data results allows 
screening for excursions from normal ranges, alerting staff to potential pollution events.  Data 
collected in routine sampling over several years are used to assess watershed trends.  Shorter 
term studies may be conducted to evaluate specific issues.  Although it is often difficult to 
measure and/or link discrete water quality impacts to specific management actions, DWSP’s goal 
is to base all management decisions on water quality impacts.   
 
 
 
4.1 Pollutant Categories 
4.1.1 Pathogens 
Pathogens are biological agents that can cause illness or disease.  Pathogens can be transmitted to 
humans in many ways, including through polluted water sources.  Prior to adoption of public 
health measures to protect water supplies, many illnesses in the United States were spread by the 
consumption of contaminated drinking waters.  The adoption of conventional water treatment 
practices early in the twentieth century largely eliminated this problem.  Outbreaks of diseases 
traced to water supplies have more recently reappeared.  These illnesses were caused by 
pathogens that were not inactivated by conventional water treatment, including giardia and 
cryptosporidium.  Over the last twenty years, water suppliers have redesigned water treatment and 
enhanced watershed protection measures to further improve the safety of public water supplies.  It 
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is important to note, however, that on a global basis, contaminated drinking water remains a major 
public health issue.   
 
Even though pathogens generally are removed or made inactive by disinfection practices, a multi-
barrier approach to water protection features programs that work to remove any and all watershed 
sources.  This reduces the chance of the contaminant getting into the source in the first place, but 
if it should, the disinfection practices will inactivate the contaminant.    
 
Pathogens come from a living source, either human or animal.  Improper disposal of human waste 
is a higher risk to water supply protection than animal waste because infectious pathogens are 
more likely to be in human waste.  Animal waste may contain pathogens, called zoonotic 
pathogens that are capable of infecting humans.  All sources of waste are a concern, and measures 
need to be taken to identify water pollution related to these sources.   
 
DWSP water quality testing has traditionally relied on total coliform bacteria and fecal coliform 
bacteria.  Due to changes in Massachusetts water quality standards as well as laboratory 
considerations, DWSP has recently added Escherichia coli (e. coli) as a test and dropped the total 
coliform test.  Total coliform bacteria, fecal coliform bacteria and the e. coli used for water tests 
are non-pathogenic bacteria.  The presence of these bacteria in a water quality sample indicates 
the presence of fecal waste, which could contain pathogens.  The pathogens could be bacteria, 
viruses, or protozoa.  Indicator bacteria tests are used because analyses using pathogenic 
organisms are difficult and expensive and handling pathogenic organisms in the laboratory may be 
hazardous.   
 
The Federal Surface Water Treatment Rule (SWTR) requires that fecal coliform concentrations at 
a reservoir intake of an unfiltered system be no greater than 20 colonies per 100 mL in 90 percent 
of the samples in any six month period.  This standard has never been exceeded at Quabbin 
Reservoir (see Volume IIA Section 2.5 and Figure IIA-8).  Exceedences were relatively regular at 
Wachusett Reservoir prior to 1993, but the development and implementation of bird harassment 
activities on and around the reservoir resulted in a dramatic drop in both roosting gull populations 
and fecal coliform concentrations.  The standard has not been exceeded at Wachusett Reservoir 
since the spring of 1999 (see Volume IIC Section 2.4 and Figure IIC-6).  
 
DWSP has been able to use the indicator bacteria with field investigations to identify pollutant 
sources and take corrective actions.  Field investigations may also identify two or more potential 
sources of fecal contamination.  In these cases, the traditional indicator tests are inadequate to 
develop control strategies.  DCR has worked with University of Massachusetts Department of 
Civil and Environmental Engineering faculty to develop microbial source tracking (MST) 
methods, and will continue to investigate MST applications for appropriate applications.    
 
 
4.1.2 Nutrients 
In discussions of water quality, DCR uses the term nutrients as a category of chemical compounds 
that promote aquatic plant growth, primarily certain forms of phosphorus and nitrogen.  Elevated 
levels of nutrients and the subsequent increase in aquatic plant growth can be deleterious to 
aquatic life and can impact drinking water quality.  DWSP uses Total Phosphorus, Ammonia-
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nitrogen and Nitrate-nitrogen to evaluate the nutrient levels in the watershed streams and 
reservoirs.  
 
DWSP collects nutrient samples from the reservoir and its tributaries.  Nutrient levels in the active 
water supply watersheds are quite low.  Phosphorus levels are extremely low, and require 
specialized laboratory methods for detections, provided by MWRA laboratory at Deer Island.    
 
 
4.1.3 Turbidity 
Turbidity is a measure of the clearness of a solution.  Material suspended in water decreases the 
passage of light through the water.  Suspended materials include soil particles (clay, silt, and 
sand), algae, plankton, microbes, and other substances.  Increases in turbidity are generally first 
noted by visual inspection.  Follow-up with turbidity measurements allows better documentation 
and quantification of erosion problems.  DEP may establish site conditions that incorporate 
turbidity limits to develop controls on problem construction sites.  DWSP has successfully used 
turbidity to monitor and develop controls for several problem sites. 
 
Turbidity samples are collected from watershed streams as part of routine sampling and in special 
studies to evaluate specific issues, such as monitoring the effectiveness of erosion controls at a 
construction site.  Samples collected for turbidity are analyzed by DWSP staff using a turbidity 
meter.  Turbidity is a very important parameter in determining treatment effectiveness, and as 
such is extensively monitored by MWRA.   
 
 
4.1.4 Hazardous Materials 
Hazardous materials are defined as any solid, liquid, or gas that can harm people, other living 
organisms, property, or the environment.  Hazardous materials may be radioactive, flammable, 
explosive, toxic, corrosive, biohazardous, an oxidizer, an asphyxiant, or may have other 
characteristics that render it hazardous in specific circumstances.  Mitigating the risks associated 
with hazardous materials may require the application of safety precautions during their transport, 
use, storage and disposal.    
 
DWSP does not routinely monitor for hazardous compounds in watershed locations.  Should an 
incident occur where there has been a release of hazardous materials to the environment, the need 
for monitoring is evaluated by staff in coordination with DEP.  DEP may require environmental 
monitoring by the responsible party for the spill.  An example of this approach would be a 
transportation release of a hazardous material.  DEP could require the responsible party to conduct 
sampling to assess impact to the environment.  DWSP would provide input for plan development 
and would review the sampling program and sample results submitted by the responsible party.  In 
some cases, DWSP may determine that there is a need to conduct additional testing.  In this case, 
a sampling and analysis program would be developed in consultation with the MWRA.  Samples 
would be collected by DWSP staff and analyzed at the MWRA Deer Island laboratory. 
 
 
4.1.5 Pesticides 
A pesticide is any substance or mixture of substances intended to prevent, destroy, repel, or 
mitigate a pest.  Pesticides include insecticides, herbicides, fungicides, and other substances used 
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to control pests.  Pesticides can cause harm to humans, animals, or the environment because they 
are designed to kill or otherwise adversely affect living organisms.  Pesticides enter surface water 
primarily as runoff.  
 
DWSP does not routinely test for pesticides in the watershed.  Some testing has been done 
historically to evaluate sites where herbicides had been used, and typically results have been “non-
detects”.  DWSP has requested some environmental testing for herbicides as part of review of 
utility treatment of Rights-of-Way on DWSP lands.  MWRA tests for pesticides as required by 
state and federal Drinking Water Standards.  No pesticides have been detected through these tests.  
The results are summarized in the annual MWRA Consumer Confidence Report. 
 
 
4.1.6 Emerging Issues 
Public water suppliers must be aware of new and emerging issues that relate to delivering safe 
water to customers.  There is an array of chemical and microbiological compounds of potential 
interest, currently not included in routine source or finish water monitoring of potential concern.  
In addition, advances in water quality monitoring instrumentation and technology enable the 
detection of compounds at ever decreasing detection limits.  Although not specifically included 
in this assessment, DWSP will work with MWRA to keep abreast of concerns regarding new 
compounds.  A strong watershed protection program is a valuable tool for preventing source 
water contamination from any emerging contaminants.   
 
 
 
4.2 Potential Sources of Contaminants 
In order to systematically evaluate contaminant sources, source categories have been defined for 
use in DWSP Assessments.  DWSP updated the threat priority naming scheme in 2008 after a 
careful review of the source watersheds and protection programs.  These revised categories are not 
related to DEP’s Source Water Assessment and Protection Program (SWAP) ranking of potential 
threats (see Section 3.17); DEP’s SWAP land use matrix and assessment rankings remain in place. 
 
 
4.2.1 Wildlife 
Wildlife refers to the threat to water quality from wildlife populations.  Examples include: 
pollution from bird waste, adverse impacts from deer browsing, and pollution from waste 
produced by and habitat manipulations from beaver.  Pollutants most likely to be in waste 
generated by wildlife are pathogens, nutrients and turbidity. 
 
 
4.2.2 Public Access and Recreation 
Public Access and Recreation refers to the threat to water quality from public access on DWSP 
owned properties.  Activities include both allowed activities (e.g., hiking) and prohibited activities 
(e.g., swimming in the reservoir, dumping materials on DWSP properties).  The pollutants most 
likely to be introduced to water from public access and recreation are pathogens, nutrients, and 
turbidity.   
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4.2.3 Timber Harvesting 
Timber harvesting on DWSP lands is a carefully monitored and regulated activity that is designed 
to enhance the ability of the watershed to protect water quality.  The primary objective of DWSP’s 
forest management is to create and maintain a complex forest structure, which forms a protective 
forest cover and a biological filter on the watershed land.  This watershed protection forest is 
designed to be vigorous, diverse in species and age, actively accumulating biomass, conserving 
ecological and economic values, actively regenerating, and most importantly maintaining a 
predictable flow of high quality water from the land.   
 
Timber Harvesting refers to the threat to water quality from logging activities.  Examples include 
release of fuel, hydraulic fluids, or other materials related to operation of machinery, erosion, and 
improper disposal of sanitary wastes, and construction or improvements of roads to provide access 
to timber lots.  The pollutants most likely introduced because of timber harvesting are turbidity 
and hazardous materials.  
 
 
4.2.4 Wastewater 
Wastewater refers to the threat to water quality from wastewater treated in on-site systems or 
transported via sewers to (off-watershed) wastewater treatment plants.  Examples include leachate 
from failing or improperly sited on-site (septic) system or release of untreated sewage from a 
sewer or pump station.  The pollutants of concern in this category are pathogens, nutrients, and 
hazardous materials. 
 
 
4.2.5 Roadways, Railways and Rights-of-Way 
Roadways, Railways and Rights-of-Way (ROWs) refers to the threat to water quality from roads 
and rail.  This includes pollutants transported by stormwater runoff, releases of fuel or transported 
products caused by accidents, and maintenance practices such as herbicide treatment of ROWs.  
The pollutants of concern related to this category are hazardous materials and pesticides.  
 
 
4.2.6 Agriculture 
Agriculture refers to the threat to water quality from growing and harvesting crops, and keeping 
livestock.  This category includes horses and kennels.  The pollutants of concern from agriculture 
are pathogens, nutrients, and pesticides.  
 
 
4.2.7 Construction 
Construction refers to the threat to water quality from construction activities on a site.  The 
activities of concern include earth moving with inadequate erosion and sediment controls and 
releases from construction equipment.  The pollutants of concern related to construction are 
turbidity and hazardous materials. 
 
 
4.2.8 Commercial, Industrial, and Governmental Sites  
Commercial, Industrial, and Governmental Sites refers to the threat to water quality from 
activities on sites in commercial, industrial, or governmental use.  Examples of water quality 
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problems associated due to this type of use include increased runoff due to increased impervious 
surfaces commonly associate with these uses, and release of materials stored and used on site.  
The pollutants of concern most likely to be generated from commercial, industrial, and 
governmental sites are hazardous materials and pesticides.  
 
 
4.2.9 Residential Sites  
Residential Sites refers to the threat to water quality from practices associated with land in 
residential use.  Examples include nutrient and pesticides from lawn care products and dog waste.  
A new issues that has emerged as this report has been developed is the concerns about 
pharmaceuticals and personal care products (PPCPs), which could be associated with residential 
land use.  The major pollutants of concern for residential sites are pathogens, nutrients, hazardous 
materials and pesticides. 
 
 
4.2.10 Solid Waste Facilities 
Solid Waste Facilities refers to the threat to water quality from activities associate with operating 
and maintaining landfills and transfer stations.  The pollutants of concern related to solid waste 
facilities are hazardous materials.   
 
 
4.2.11 Future Growth 
Future Growth refers to the threat to water quality from development of land that is currently 
undeveloped.  Potential contaminants are related to zoning of the property, which could be 
residential, agricultural, commercial or industrial.  All the pollutants in the matrix could be 
generated: pathogens, nutrients, turbidity, hazardous materials, and pesticides.    
 
 
4.2.12 Climate Change 
Climate Change refers to the threat to water quality from impacts of climate change, including 
higher water temperatures and changes in the timing, intensity, and duration of precipitation.  
Higher temperatures reduce dissolved oxygen levels, which can have an adverse effect on 
aquatic life.  Where streamflow and lake levels fall, there will be less dilution of pollutants.  
Increased frequency and intensity of rainfall will produce more pollution and sedimentation due 
to runoff.  Pollutants of concern related to climate changes are pathogens, nutrients and turbidity.   
 
Table I-5 presents a summary of the potential contaminants and the most likely sources within 
DWSP watersheds.  This table is presented as a guide for DWSP staff use in developing 
screening and control strategies, and is not meant as a definitive assessment of contaminant 
sources.    
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Table I-5: Water Quality Contaminants and their Most Likely Sources in the Watersheds    
Contaminant  
Source Pathogens Nutrients Turbidity
Hazardous 
Materials Pesticides
Wildlife ● ● ●   
Public Access/Recreation ● ● ●   
Timber Harvesting   ● ●  
Wastewater ● ●  ●  
Roadways/Railways/ROWs    ● ● 
Agriculture  ● ● ●  ● 
Construction    ● ●  
Commercial, Industrial, 
and Governmental Sites    ●  
Residential Sites ● ●  ● ● 
Solid Waste Facilities    ●  
Future Growth ● ● ● ● ● 
Climate Change ● ● ●   
 
 
4.3 Watershed Assessments of Potential Contaminant Sources 
Tables I-6 through I-9 present a summary of an assessment of potential contaminant sources in 
DCR watersheds.  The assessment process was conducted by DCR staff, and updates similar 
assessment conducted to develop previous Watershed Protection Plans.   
 
DCR believes that the water supply is very well protected.  The importance rankings are for 
potential contaminants, and are relative to threats within the system.  The rankings are developed 
to be used in the planning process to prioritize efforts and resources for control programs.  They 
do not reflect the actual risk to the system posed by the contaminant sources.    
 
Table I-10 presents a summary of the threat assessment for all watersheds, presented in Tables I-
6 through I-9.  The differences reflect the characteristics of each watershed, which are discussed 
in the watershed specific Volumes.   
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Table I-6: Assessment of Potential Contaminant Sources - Quabbin Reservoir Watershed 
Quabbin Reservoir Watershed 
Source Means of Assessment Current Assessment Importance 
Wildlife  Beaver numbers and 
locations through 
removal by 
contractors and staff  
 Fecal samples 
 CVA water quality 
 Landfill surveys 
 Gull harassment 
program 
 Goose control 
program data 
 Aerial infra-red 
sampling 
 Regeneration 
monitoring;  
 Quabbin hunter moose 
surveys 
 Staff observations on 
browse 
 Satellite telemetry 
study 
 The number of beaver removed 
is variable. 
 Water quality standards are 
being maintained. 
 Gulls are present at certain 
landfills and probably feeding 
nearby. 
 Gull numbers fluctuate daily 
and seasonally. 
 The number of geese nests and 
goslings have declined. 
 Deer densities are relatively 
stable and below threshold 
where regeneration would be 
impacted. 
 The deer densities in Quabbin 
Park are much higher than in the 
rest of the Reservation. 
 Regeneration continues to make 
strong progress. 
 2006 hunter surveys indicated 
approximately 100 moose on the 
Reservation.  Severe moose 
browse is observed locally. 
High 
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Quabbin Reservoir Watershed 
Source Means of Assessment Current Assessment Importance 
Public 
Access/ 
Recreation 
 Group, Research, and 
Night Access Permits 
 Ranger telephone log 
of group and night 
access permits 
 Gate key database 
 Watershed Ranger 
Patrol logs 
 Visitor Center Log 
 Boat Launch Area 
Database 
 Annual reports 
 Law enforcement data 
 Porta-potty data 
 2005 Visitor Survey 
 EQAs 
 Recreational Facilities 
Attendants reports 
 Regional demographic 
data 
 Requests for Access Permits 
have all increased over the past 
five years. 
 User conflicts have increased; 
permit conditions were updated 
in 2006 Access Plan to manage 
conflicts. 
 Public access monitoring is 
conducted primarily by 
Watershed Rangers. 
 Visitor education regarding 
rules is conducted formally by 
the Interpretative Services and 
informally by the Watershed 
Rangers and Boat Launch Area 
Staff.  
 Visitor Center is busiest on 
weekends and some holidays.  
 New opportunities exist to better 
coordinate with state and local 
law enforcement staff.   
 Seasonal Fishing Area 
attendants need more resources.  
 Informal public access to 
Division lands is increasing as 
watershed continue to develop 
residentially. 
 Need to investigate impacts of 
illegal dog walking through 
stormwater sampling. 
High 
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Quabbin Reservoir Watershed 
Source Means of Assessment Current Assessment Importance 
Timber 
Harvesting 
 Forestry access 
permits 
 Gate key database 
 Continuous Forest 
Inventory (CFI) 
 Annual internal DCR 
lot review 
 Cutting plan 
supervision and final 
review for return of 
Performance Bonds 
 Service Forester 
Reports 
 Private cutting plans 
and harvests  
 DEP Hazardous Spills 
database 
 Water quality 
monitoring data 
 Road maintenance 
review for annual 
priorities 
 New Gate/Key system is being 
integrated with older permit/key 
system. 
 CFI re-measurement every 
decade has provided adequate 
long-term assessment of forest 
cover stability. 
 Lot review has maintained 
consistency of proposed 
silviculture with long-term 
management plans. 
 Supervision on the ground has 
provided adequate control of 
harvesting operations to meet 
implementation and regulatory 
standards and identified 
exceptions requiring retention of 
Performance Bonds. 
 Spill response plans are required 
for every lot. 
 Chief Forester receives copies 
of all cutting plans in watershed 
submitted to Service Forester. 
 Spill training workshops for 
local loggers had high 
attendance. 
 Limited targeted water quality 
monitoring has been established 
for research purposes. 
Low 
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Quabbin Reservoir Watershed 
Source Means of Assessment Current Assessment Importance 
Wastewater  WsPA database 
 BOH septic system 
data 
 EQ special 
investigations 
 Gradual increase in septic 
loading watershed-wide, which 
may be offset by repairs of older 
systems.  
 BOH data is currently 
decentralized. 
 Over the past five years, the 
relationship between Title 5 
repairs or replacements and the 
WsPA has greatly evolved.  
 Town based building permit is 
available, useful in some towns, 
and not useful in others.  
 Fecal coliform bacteria 
monitoring continues on a 
routine basis. 
Medium 
Roadways/ 
Railways/ 
ROWs 
 DEP release database 
 Notification of spills 
from local fire chiefs 
 DWSP Culvert/ Road 
database. 
 Forestry staff access 
routes for future 
harvest operations 
 DCR staff roadwork 
maintenance 
 Complaints of 
problems from local 
maintenance of gravel 
roads 
 National Grid YOP 
 Environmental 
Monitor  
 Watershed Ranger 
database 
 Informal notification process 
and Environmental Assessment 
and Cleanup of Spills by DWSP 
staff needs improvement.  
 Database helps prioritize 
culverts needing replacement or 
upgrading.  
 DCR roads are prepared before 
timber harvest operations. 
Scheduled road maintenance 
and improvement work is 
combined with high priority 
roadwork throughout year.  
 Town gravel roadwork needs 
additional BMPs to address 
drainage and runoff problems 
 Coordination is working 
smoothly with National Grid on 
their YOP. 
 MassHighway projects in 
watershed are commonly 
learned about through the 
Environmental Monitor. 
Medium 
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Quabbin Reservoir Watershed 
Source Means of Assessment Current Assessment Importance 
Agriculture  1997 Agriculture 
Database 
 EQAs 
 Water quality 
monitoring data 
 DCR WPR 
Monitoring Reports 
 Changes in the watershed 
include loss of dairy farms and a 
general increase in pastures and 
horse farms 
 Dairy farm runoff threat 
recorded and resolved 
 Monitoring water for fecal 
coliform bacteria and turbidity 
continues to alert staff of 
potential problems 
 Some DCR WPRs allow 
agricultural activities with 
restrictions.  DCR’s WPRs have 
standards and are being 
monitored 
 Local realtors cite added value 
to lands near or abutting DCR 
lands. 
Low 
Construction  WsPA filings database 
 Town Building 
Permits  
 Communication with 
local building 
inspectors 
 Water quality 
monitoring data 
 Neighbor complaints 
 Environmental 
Monitor 
 MEPA and internal 
staff discussions 
 Construction activity is 
occurring in ever more remote 
and/or problematic locations 
(e.g., slopes, within wetland 
buffer zones ). 
 Building permits in towns 
partially in the watershed are 
significantly higher than towns 
regulated by the WsPA. 
 Water quality monitoring can 
detect and document erosion 
problems. 
 Large projects are rare in 
Quabbin. 
 Word of mouth continues to 
serve to prevent problems.  
Low 
Commercial/ 
Industrial/ 
Governmental  
Sites 
 EQAs   Limited commercial activity 
occurs in the watershed. 
 Formal monitoring is conducted 
primarily through EQA process. 
 Impervious areas appear to be 
increasing through residential 
development.  
Low 
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Quabbin Reservoir Watershed 
Source Means of Assessment Current Assessment Importance 
Residential  
Sites 
 WsPA database 
 GIS analysis 
 Building Permit data 
analysis 
 EQA fieldwork 
 Special WQ sampling 
 DEP UST/AST 
Database 
 WPR Monitoring 
 Residential development 
projects which are proposed in 
compliance with WsPA 
standards but located 
immediately adjacent to Primary 
Zone or BVW pose threats from 
encroachments and prohibited 
alterations by homeowners. 
 Most watershed towns are 
increasing in population; several 
are fast-growing and several 
have potential to also grow 
rapidly. 
 Building permits in towns 
partially in the watershed are 
significantly higher than towns 
wholly in the watershed and 
regulated by the WsPA 
 There are two types of 
conservation restrictions in 
watershed – DCR (WPRs) and 
non-DCR (CRs).  WPRs are 
monitored; CRs need to be 
inventoried and tracked.  
Low 
Solid Waste 
Facilities  
 DEP Solid Waste 
Database 
 Town monitoring 
reports for closed 
sites (New Salem and 
Petersham) 
 Site reports from EQ, 
Rangers and other 
staff 
 Water Quality 
Monitoring 
 Solid waste is regulated at the 
state level by both hazardous 
waste (310 CMR 30.00) and 
solid waste management 
regulations (310 CMR 19.00). 
 WsPA prohibits siting of waste 
facility in watershed. 
Low 
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Quabbin Reservoir Watershed 
Source Means of Assessment Current Assessment Importance 
Future 
Growth 
 Building Permit data 
and map 
 Protected Lands Map 
 WsPA Map 
 Town zoning maps 
and master plans 
 EOEEA buildout 
analyses 
 Air Quality 
Monitoring  
 Growth is increasingly all 
around the perimeter of the 
watershed. 
 Permanent protection has 
increased in the past decade. 
 Growth is increasingly random 
as remote parcels are liquidated 
and developed according to 
local zoning bylaws which 
specify a new dwelling on every 
one or two acres. 
Low 
Climate 
Change 
 Reservoir and 
Tributary water 
temperature data 
 Nutrient and Plankton 
data 
 Establishing carbon 
footprint 
 
 Hybrid vehicles are replacing 
older models. 
 Biomass plant for heat at 
Quabbin has been installed. 
 Carbon sequestration with 
forestry. 
 Photovoltaics at Boat Launching 
Areas are being maintained and 
updated. 
 Invasive species and 
opportunistic organisms threaten 
forest health and composition 
and water quality and quantity 
parameters may be negatively 
affected.  
Med 
 2008 DCR Watershed Protection Plan Update  27 
Volume I: The DCR Watershed System   
Table I-7: Assessment of Potential Contaminant Sources - Ware River Watershed 
Ware River Watershed 
Source Means of Assessment Current Assessment Importance 
Wildlife  Moose sign surveys 
 Moose exclosures 
 Staff reports on beaver 
problems 
 Fecal coliform 
sampling 
 EQAs 
 No reliable population estimates 
presently available. 
 Deer and moose are not a problem 
at present, but could impact 
DCR’s ability to manage forests 
in future. 
 Beaver are mainly an 
infrastructure issue. 
 There are no exclusion zones 
presently defined at Ware River 
watershed. 
 Questions remain on expanding 
goose population and need for 
Gull control at local landfills. 
Low 
Public Access/ 
Recreation 
 Anecdotal staff 
assessments 
 Group access permits 
 Ranger patrols (routine 
and targeted) 
 Gate checks 
 Ware River Watershed 
Advisory Committee 
input 
 Local Police 
Departments 
 This source will become more of 
an issue in future as there is 
expansion pressure from 
snowmobiles, horses, and ORVs. 
 Significant illegal activities 
include ORVs, nighttime 
partying, dumping, use of non-
designated areas by otherwise 
legal users.   
 Substantial staff time is spent on 
user conflicts. 
Medium 
Timber 
Harvesting 
 DCR Land 
Management Plans 
 Annual lot review 
process 
 Cutting plans for 
operations on private 
lands adjacent to DCR 
lands 
 Most concern is focused on road 
construction/upgrading and 
stream crossings and potential 
spills. 
 Service Foresters do good job of 
oversight. 
 DWSP forestry activities are very 
well controlled. 
Low 
Wastewater   Local BOH data 
 WsPA review and 
database 
 Stream sampling for 
bacteria 
 EQAs 
 Title 5 does good job ensuring 
adequate septic systems, as banks 
require inspections/upgrades upon 
property transfers. 
 Failed septic systems occasional 
occur and are repaired by 
homeowners. 
Medium 
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Ware River Watershed 
Source Means of Assessment Current Assessment Importance 
Roadways/ 
Railways/ 
ROWs 
 Pesticide issues 
monitored via 
Vegetation 
Management Plans and 
Yearly Operating Plans 
 Environmental Monitor
 DEP spill reports 
 EQAs 
 Ranger Patrols 
 Highways are a significant 
problem, especially 
reconstruction projects that 
involve drainage changes and/or 
direct discharges. 
 Road maintenance issues include 
sand, salt, and other materials that 
are not picked up or removed. 
 Ongoing potential for a spill 
releasing hazardous materials. 
Low/High 
Agriculture  Realtor inquiries (e.g., 
ability to keep horses) 
 DAR data 
 EQAs 
 WPR inspections 
 MassGIS landuse data 
 Main issue is increase in hobby 
horse farms. 
Low 
Construction   WsPA filings 
 NPDES applications 
 Town records 
 Staff site visits 
 MEPA 
 EQAs 
 WQ monitoring 
 Development is occurring on 
hillsides that are less stable and 
more difficult to control. 
 Local boards not always effective 
in monitoring and controlling 
development. 
Medium-
High 
Commercial/ 
Industrial/  
Governmental 
Sites 
 GIS Landuse analysis 
 EQAs 
 Data from local Fire 
Departments on 
permitted storage tanks 
 NPDES and DEP 
databases 
 There are very few sites in Ware 
River watershed. 
Low 
Residential 
Sites 
 GIS analysis 
 EQAs 
 WsPA filings 
 Water quality 
monitoring results 
 Perception is that growth is 
accelerating. 
 Sewer and water infrastructure 
may be limiting factor. 
 A potential concern is 
encroachments onto DCR lands. 
Medium 
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Ware River Watershed 
Source Means of Assessment Current Assessment Importance 
Solid Waste 
Facilities 
 MassGIS and DEP data 
 Monitoring reports 
 No active facilities in Ware River 
watershed. 
 Several closed facilities. 
 Issues at Barre landfill, which is 
outside the watershed, include 
possible impacts from gulls and 
truck traffic through the 
watershed. 
Low 
Future Growth  EOEA buildout 
analyses 
 Town data and master 
plans 
 Census data 
 Local newspapers 
 Most towns in watershed utilize 
septic systems 
 Some towns face fast growth. 
 Sewer and water availability may 
be limiting factor in Rutland. 
 Barre and Templeton also have 
sewer systems, which could affect 
future growth. 
Medium-
High 
Climate 
Change 
 WQ monitoring data 
 Regional research 
results 
 Low 
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Table I-8: Assessment of Potential Contaminant Sources – Wachusett Reservoir Watershed 
Wachusett Reservoir Watershed 
Source Means of Assessment Current Assessment Importance 
Wildlife  Annual wildlife biologist 
surveys 
 Daily bird observations 
from August through 
April 
 Vernal pool mapping 
and assessment 
 EQA field investigations 
 Water quality sampling 
 Assessment of Giardia 
and Cryptosporidium in 
aquatic mammal 
 Deer population expanding but not a 
problem at present. 
 Beaver and muskrat removed 
promptly from aquatic wildlife 
pathogen control zone near the 
reservoir intake or if threatening 
infrastructure. 
 Avian harassment and control 
activities have been very successful 
for past decade. 
High 
Public 
Access/ 
Recreation 
 Ranger patrols with 
daily and monthly 
reporting 
 Division property 
boundary marking 
 EQAs 
 Public Access Plan 
review 
 Inappropriate or illegal recreation 
activities do occur occasionally, as 
do a variety of unauthorized 
activities. 
 New barriers, parking areas, toilets, 
and educational signs have been 
constructed. 
Low 
Timber 
Harvesting 
 The Wachusett Land 
Management Plan 
(2001-2010) 
 Annual cutting plans 
 The Division has developed a low-
maintenance forest which provides 
long-term water quality protection 
with limited intervention while also 
allowing selective harvesting. 
 The increasing presence of invasive 
plants is a significant developing 
problem and needs to be addressed. 
Low 
Wastewater  Board of Health minutes, 
agendas, and records 
 Biannual update of 
sewer connection data 
 EQAs 
 WsPA database 
 Tributary water quality 
sampling 
 More than fifty percent of homes in 
Holden and West Boylston are 
connected to the municipal sewer. 
 Homes in most of the other 
communities use individual septic 
systems which could fail if not 
properly maintained. 
 The sewer and associated pump 
stations are a potential threat to 
water quality. 
Medium 
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Wachusett Reservoir Watershed 
Source Means of Assessment Current Assessment Importance 
Roadways/ 
Railways/ 
ROWs 
 Yearly Operating Plans 
 Environmental Monitor 
 DEP spill database 
 EQAs 
 Accidental releases in areas with 
direct discharges are a significant 
threat. 
 Stormwater transport of 
contaminants including sediment is 
also a problem. 
 The threat from Right-of-Way 
treatments is low. 
High/ 
High/ 
Low 
Agriculture  1997 Consultant survey 
 DCR staff surveys and 
inspections 
 There are 247 agricultural sites in 
the watershed (September 2007); 
almost all are small hobby farms or 
properties with a few horses. 
 Ten of twelve sites originally 
identified as significant threats are 
no longer considered a problem. 
 Owners of the two remaining farms 
are in the process of implementing 
best management practices. 
Low 
Construction  WsPA filings 
 NPDES applications 
 Town records 
 EQ file review 
 EPA CGP NOI website  
 DEP BRP WM09 
stormwater permits 
database 
 Cooperative review with 
DEP, and enforcement if 
needed, of stormwater 
projects  
 Two major projects in the watershed 
caused considerable problems due 
to lack of sufficient environmental 
review and inadequate stormwater 
protection measures.  Cooperative 
enforcement with EPA and DEP has 
brought both sites into compliance. 
 Current review of construction 
projects in the watershed is 
comprehensive and successful. 
Medium 
Commercial/ 
Industrial/ 
Governmental 
Sites 
 DCR data 
 Federal RCRA database 
 DEP databases 
 Town listings 
 Telephone directories 
 EQAs 
 A preliminary list has been 
developed but is incomplete. 
 Many facilities are clustered along 
Routes 12 and 122A in West 
Boylston and Holden. 
 Additional information is being 
gathered and inspections of sites 
will take place in the future. 
 Compliance with federal and state 
stormwater regulations should be 
confirmed. 
Low-
Medium 
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Wachusett Reservoir Watershed 
Source Means of Assessment Current Assessment Importance 
Residential 
Sites 
 EQAs 
 Town records 
 EQ file review 
 WsPA database 
 Dept. of Fire Services 
and local fire dept. 
records on USTs 
 No recent problems associated with 
lawn care, insect control, or 
household use of hazardous 
materials has been identified. 
 Increasing populations of dogs are 
suspected to be a significant source 
of fecal contamination in several 
tributaries. 
Low-
Medium 
Solid Waste 
Facilities 
 NPDES and DEP 
databases 
 Post-closure monitoring 
reports from Holden and 
West Boylston landfills 
 Water samples collected 
downstream of landfills 
 There are four capped and closed 
facilities in the watershed and seven 
others (also closed and capped) in 
watershed towns but outside of the 
watershed. 
 There are also a few illegal landfills 
in the watershed that are now 
closed. 
 The Holden landfill continues to 
discharge contaminated leachate to 
the Quinapoxet River. 
 Arsenic has been detected in 
monitoring wells near the West 
Boylston landfill. 
Low 
Future 
Growth 
 EOEEA buildout 
analyses 
 Town data and master 
plans 
 Watershed Protection 
Act filings 
 Land Procurement 
strategy 
 Ownership provides complete 
protection.   
 Partial control (Watershed 
Protection Restriction, ownership 
by other agencies, Chapter 61) 
provides some protection but does 
not eliminate risk. 
Medium 
Climate 
Change 
 Review of historic 
precipitation records, 
reservoir ice cover, and 
numbers of gulls and 
waterfowl 
 Available information suggests that 
temperatures are increasing. 
 Changes in precipitation patterns 
could cause problems in the future.  
Invasive plants and insects could 
become an issue. 
Low 
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Table I-9: Assessment of Potential Contaminant Sources - Sudbury Reservoir Watershed 
Importance 
Sudbury and Foss Reservoirs Watershed 
Source Means of Assessment Current Assessment 
Sudbury 
Only 
System-
Wide 
Wildlife  Number of goose 
nests located and 
eggs treated 
annually 
 Number of adults 
and goslings 
observed annually 
 Number of goose 
nests remains high. 
 Number of 
goslings has 
declined. 
Medium Low 
Public Access/ 
Recreation 
 Ranger patrols 
 Abutters and 
general public 
reporting to DCR 
 Increasing 
Watershed Ranger 
presence will assist 
with controlling 
ongoing illegal 
activities, in 
particular 
trespassing, 
dumping, ATV 
riding, and 
swimming. 
High Medium 
Timber 
Harvesting 
 Sudbury LMP 
 Annual lot review 
process 
 Concerns are road 
construction 
upgrading, stream 
crossings, and 
potential spills. 
 Service Foresters 
do good job of 
oversight. 
Medium Low 
Wastewater  MassGIS data 
 Mass DEP data 
 Municipal data 
 MWRA Water 
Quality testing 
 Sewered: 
Framingham 
(MWRA), 
Marlborough, 
Westborough and 
Northborough 
(municipal); 
Unsewered: 
Southborough.   
 Septic system 
concerns are 
addressed by 
Title 5.   
Low Lower 
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Importance 
Sudbury and Foss Reservoirs Watershed 
Source Means of Assessment Current Assessment 
Sudbury 
Only 
System-
Wide 
Roadways/ 
Railways/ 
ROWs 
 MassGIS  There is an 
extensive network 
of roads and 
railways in the 
watershed.  In 
particular, the 
Mass Turnpike and 
CSX railroad 
bisect Foss 
Reservoir.  
 There is an 
Emergency 
Response protocol 
for an accidental 
spill of oil.  
High Medium 
Agriculture  MassGIS Land Use 
data 
 Agriculture is not 
an issue in this 
suburban 
landscape. 
Low Lowest 
Construction  MEPA  DCR’s only 
control over 
construction is 
through 350 CMR 
11.09(1). 
 Other state and 
federal 
environmental 
regulations have 
greater ability to 
control impacts 
from construction. 
 Reliance on local 
authorities, DEP, 
and EPA for 
implementation of 
stormwater 
controls and other 
methods to 
mitigate 
construction 
impacts. 
Low Lower 
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Importance 
Sudbury and Foss Reservoirs Watershed 
Source Means of Assessment Current Assessment 
Sudbury 
Only 
System-
Wide 
Commercial/ 
Industrial/ 
Governmental 
Sites 
 MEPA 
 MassGIS 
 MWRA Water 
Quality testing 
 Route 9 and I-495 
corridors have an 
ongoing cycle of 
development and 
re-development.  
Existing 
Framingham 
Technology Park 
abuts Foss 
Reservoir.  
 There are several 
sites regulated by 
DEP. 
 There are no 
regulated 
Groundwater 
discharges in the 
watershed. 
Low Lower 
Residential 
Sites 
 MassGIS and 
MAPC data 
 DCR surveys 
 MWRA Water 
Quality testing 
 Metrowest 
continues to be a 
desirable 
residential area. 
 Most locations 
immediately 
around the 
Sudbury and Foss 
Reservoirs are 
already developed, 
although 
opportunities exist 
for infill or 
redevelopment. 
 Encroachment by 
existing residents 
is an ongoing 
problem. 
Low Lower 
Solid Waste 
Facilities 
 MassGIS data 
 Mass DEP data 
 There are three 
closed or inactive 
landfills in the 
watershed. 
Low Lowest 
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Importance 
Sudbury and Foss Reservoirs Watershed 
Source Means of Assessment Current Assessment 
Sudbury 
Only 
System-
Wide 
Future 
Growth 
 EOEEA Build-out 
Analysis 
 MassGIS and 
MAPC data 
 DCR owns the 
lands immediately 
surrounding 
Sudbury and Foss 
Reservoirs, so 
there is a minimum 
buffer against 
growth impacts on 
these reserve water 
supplies. 
 DCR property, 
however, is often 
viewed as a 
potential land bank 
for municipal 
needs. 
Low Lowest 
Climate 
Change 
 Federal, State, Non-
Profit, and 
Academic reports 
 State policies 
 DCR lands 
represent 4,000 
acres of 
permanently 
protected open 
space in a highly 
developed 
watershed. 
Low Lowest 
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Table I-10: DCR Watershed System Wide Assessment of Importance of Potential Contaminant 
Sources for Watershed Program Planning  
Active Supplies Emergency Supply 
Source Quabbin Ware Wachusett Sudbury 
System – 
Wide  
Wildlife High Low High Low Low 
Public Access/ 
Recreation 
High Medium Medium Medium Medium 
Timber Harvesting Low Low Low Low Low 
Wastewater Medium Medium Medium Low Lower 
Highways/ 
Railways/ 
ROW 
Medium Low; High 
during 
transfer 
High/ 
High/ 
Low 
Medium Medium 
Agriculture Low Low Low Low Lowest 
Construction Low Medium to 
High 
Medium Low Lower 
Commercial/ 
Industrial/ 
Governmental 
Sites 
Low Low Low to 
Medium 
Low Lower 
Residential Sites Low Medium Low to 
Medium 
Low Lower 
Solid Waste 
Facilities 
Low Low Low Low Lowest 
Future Growth Low Medium to 
High 
Medium Low Lowest 
Climate Change Medium Low Low Low Lowest 
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5 Division Programs to Address Contaminants and Their Sources 
The DCR DWSP Watershed Protection Program provides a drinking water source of 
exceptionally high quality.  It is important that this level of quality be maintained and enhanced 
for future generations, and DWSP and MWRA are strongly committed to this goal.  In order to 
do this, DWSP has developed programs to control water quality threats identified in ongoing 
assessments.  There are four overarching concepts of the DWSP guiding the control programs:   
  
1. Protect the most sensitive areas of the watershed through ownership or agreements 
with land owners.  Direct ownership of critical land in the watershed system ensures 
maximum control over land use and provides the best protection of water quality.  DWSP 
is the steward of a system developed over a hundred year span.  Over 100,000 acres of 
land have been purchased to provide protection.  DWSP is committed to increasing 
protection through acquisition in fee or of development rights of critical, unprotected 
areas of the watershed system.  
 
2. Manage DWSP-owned properties to protect water quality and provide stewardship 
of natural resources.  Land Management impacts water quality.  Land management 
decisions need to be evaluated with respect to impact on tributary and reservoir water 
quality.  DWSP works to make decisions that will provide the best water quality and be a 
responsible steward of the resources it controls.  Management decisions must be made on 
a wide variety of topics that influence vegetative cover, wildlife populations, biological 
diversity, cultural resources, boundaries and encroachments, fire control, access roads, 
and public access.     
 
3. Work with watershed communities to protect water resources while accommodating 
community needs.  DWSP is a major landowner in the watershed communities.  In 
addition, DWSP has control over environmentally sensitive areas of privately owned 
lands through the Watershed Protection Act.  DWSP believes that pollution prevention 
programs on private lands in the watershed provide benefits for the local residents 
including local water supply source protection.  DWSP provides Payment In Lieu of 
Taxes (PILOT) payments to the watershed communities for all DWSP properties.   
 
4. Monitor to identify potential or existing water quality problems.  DWSP staff 
continuously monitors the watershed for potential water quality problems.  Monitoring 
Programs include field surveillance and water quality sampling and analysis.  When 
problems are identified, actions are taken to correct the problems.  A key tool for 
correcting problems is federal, state, and local environmental regulations.   
 
DWSP has developed thirteen programs to implement the Watershed Protection Concepts.  The 
programs are listed in Table I-11 and described in this section.  A subset of these programs is 
used in the Sudbury system.  Since the Sudbury is an Emergency Supply, the Watershed 
Protection Program is less aggressive than that used in the active watersheds.  DWSP believes 
that this is an appropriate level of watershed protection for an Emergency Supply.   
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Table I-11: DWSP Watershed Protection Programs 
Goal 
DWSP Watershed 
Protection Programs 
Quabbin, 
Ware River, 
Wachusett Sudbury 
Land Procurement   Protect land through 
ownership or agreement. Land Preservation   
Land Management    
Wildlife Management   
Public Access 
Management 
  
Watershed Security   
Manage DWSP-owned 
properties to protect and 
enhance water quality, and 
provide stewardship of natural 
resources.   
Infrastructure   
Watershed Protection Act   
Technical Assistance and 
Community Outreach 
  
Work with watershed 
communities to foster 
watershed protection 
principles on land in private 
ownership. 
Interpretive Services    
Water Quality Monitoring   
Environmental Quality 
Assessments 
  
Monitor to identify potential 
or existing water quality 
problems. 
Emergency Response   
 
 
Implementation of the DWSP Watershed Protection Plan is an iterative and ongoing process.  It 
builds on an extensive body of work conducted by DCR staff.  This work has been documented 
in a variety of reports which are referenced in Table I-12 and summarized in the Program 
descriptions.  The programs described in this section are developed for a five-year 
implementation period that runs from Fiscal Year 2009 through 2013 (July 1, 2008 through June 
30, 2013).   
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Table I-12: DCR Watershed Protection Goals, Programs, Plans and Guidance Documents  
Goal 
DCR Watershed 
Protection Program 
Applicable Plans, Reports or 
Guidance Documents 
Land Procurement Land Acquisition Policy Panel. Protect land 
through 
ownership or 
agreement. 
Land Preservation  Conservation Restriction monitoring guidelines; 
Baseline reports; Annual inspection reports. 
Land Management  Quabbin Land Management Plan 2007 – 2017; 
Ware River Land Management Plan 2003-2012; 
Wachusett Land Management Plan 2001 – 2010; 
Sudbury Land Management Plan 2004-2013. 
Wildlife Management Land Management Plans cited above; Annual Quabbin 
Reservation White-tailed deer impact management program 
report (1995 through 2006); Aquatic Wildlife Pathogen Control 
Zone (1999); Annual Canada Goose Population Control 
Program report; Long-term wildlife resource monitoring 
program (2005); Research Project: Regional Movements, 
Feeding Behavior, and Roosting Patterns of Ring-billed, 
Herring, and Great Black-back Gulls Utilizing Wachusett and 
Quabbin Reservoirs, Massachusetts (initiated in 2007). 
Public Access 
Management 
350 CMR 11.09(2); Quabbin Public Access Management Plan 
Update 2006; Ware River Public Access Plan 2000; Wachusett 
Public Access Plan 2003; Sudbury Public Access Plan 2002. 
Watershed Security Quabbin Watershed Ranger Plan. 
Manage DCR-
owned properties 
to protect and 
enhance water 
quality, and 
provide 
stewardship of 
natural 
resources.   
Infrastructure Quabbin Culvert Study, 2007; MWRA Emergency Action Plan 
for the Wachusett Reservoir Dam, Revised 2006; MWRA 
Emergency Action Plan for the Sudbury Reservoir Dam,  
Revised 2006; Building Inspection Reports; Executive Order 
No. 484 Leading by Example - Clean Energy and Efficient 
Buildings. 
Watershed Protection 
Act 
Watershed Protection Act; 350 CMR 11.00-11.08. 
Technical Assistance 
and Community 
Outreach 
Watershed Protection Act. 
Work with 
watershed 
communities to 
foster watershed 
protection 
principles on land 
in private 
ownership. Interpretive Services  Interpretation and Visitor Services Plan for Quabbin Reservoir, 1989. 
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Goal 
DCR Watershed 
Protection Program 
Applicable Plans, Reports or 
Guidance Documents 
Water Quality 
Monitoring 
Quabbin/Ware River Annual Water Quality Reports, 1989-
2007; Wachusett Annual Water Quality Reports, 1989-2007; 
Wachusett Ten Year Water Quality Summary. 
350 CMR 11.09(1) and other state, federal and local 
regulations. 
Environmental Quality 
Assessments 
 Environmental Quality Assessment Reports: 
Quabbin Northwest Sanitary District, 2000, 2006, 2007;  
Fever Brook Sanitary District, 2003; 
East Branch Swift River Sanitary District, 2003; 
Quabbin Reservation Sanitary District, 2003, 2005, 2007; 
Burnshirt, Canestro & Natty Sanitary District, 1992; 
Coldbrook & Longmeadow Sanitary District, 1992, 1994, 2007 
East Branch Ware River Sanitary District, 1994; 
West Branch Ware River Sanitary District, 2000, 2008; 
Reservoir District (Wachusett), 2008; 
Worcester District, 2006; 
Stillwater District, 2006; 
Quinapoxet District, 2004 
Thomas Basin, 2003. 
Monitor to 
identify potential 
or existing water 
quality problems. 
 
Emergency Response Wachusett/Sudbury Emergency Response Plan, 2008 
 
 
5.1 Land Procurement 
DWSP uses capital funding to purchase land in private ownership, in order to provide permanent 
protection.  For planning purposes, tasks under this program are related to active purchase of 
new properties.  
 
 
Reference Reports and Materials 
 Land Acquisition Policy Panel 
 
 
Why This Is A Watershed Control Program 
DWSP conducts its watershed land acquisition to protect sensitive watershed land from 
urbanization and to restore and maintain stable vegetative cover on the land (see Table I-13 and 
I-14).  The pollutants that are generally associated with urbanization include: bacteria, 
pathogens, nutrients, sediments, heavy metals, and other contaminants associated with increased 
stormwater runoff.  The 1986 SDWA Amendment Regulations and the 1992 Watershed 
Protection Act, along with increasing suburbanization, were the key driving forces behind the 
watershed land acquisition program.   
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Accomplishments 
Approximately $121 million has been invested since 1985 in watershed land acquisition.  85 
percent of these funds were spent in the Wachusett Reservoir watershed, which is the least 
protected and most vulnerable to development pressures.   
 
A variety of goals was established for the program beginning in 1991.  MWRA’s 1993 Consent 
Order with DEP required DWSP to acquire 25 percent of the Wachusett Reservoir watershed in 
order to avoid filtration.  DWSP achieved that goal through a combination of aggressive land 
acquisition and a “care and control agreement” with State Parks and Fish & Wildlife that 
incorporated their lands located in the watershed. 
 
Both large-scale subdivision development and smaller scale commercial and residential 
development continues in the Wachusett Reservoir watershed.  DWSP’s future land acquisition 
efforts are focused on only about 15 percent of the remaining undeveloped land area.  
 
Table I-13: DWSP-Owned Land Within the Three Active Supply Watersheds, 1985-2007 
 1985 1998 2003 2007 
Watershed Acres 
% of 
Water- 
shed Acres 
% of 
Water-
shed Acres 
% of 
Water-
shed Acres 
% of 
Water-
shed 
Wachusett  5,608 7.9 15,861 22.4 18,387 25.9 18,888 26.8 
Quabbin  51,792 54.3 54,203 56.9 54,321 57.2 54050 56.6 
Ware River 19,300 31.3 22,838 37.0 23,694 38.2 24,137 39.1 
Source: DCR.  Excludes Reservoir area.  DWSP Owned Land includes both Fee and Watershed Protection Restriction holdings. 
 
Table I-14: DWSP-Owned Land and Other Protected Open Space within the Three Active 
Supply Watersheds 
 Wachusett Ware Quabbin Total 
Watershed Acres 
% of 
Water-
shed Acres 
% of 
Water-
shed Acres 
% of 
Water-
shed Acres 
% of 
Water-
shed 
DWSP 
Watershed 
18,888 26.8 24,137 39.1 54,050 56.6 97,075 42.6 
Other 
Protected 
Open Space 
12,502 17.7 6,533 10.6 13,589 14.2 32,624 14.3 
Total 31,390 44.5 30,670 49.7 67,639 70.9 129,699 56.9 
Source: DCR and MassGIS.  Excludes Reservoir area.  DWSP Owned Land includes both Fee and Watershed Protection Restriction holdings. 
 
 
 
Guiding Principles 
Modern hydrologic models show that land in and around tributaries, aquifers, and wetlands 
contains the greatest proportion of a basin’s water at any given time.  Scientific studies have 
demonstrated that there are critical low lying, water-rich areas in typical small New England 
watersheds that contribute the majority of runoff during storm events through saturated 
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subsurface and surface flow.  As a precipitation event continues, the area included in saturated 
flow increases.   
 
Studies show that pollutants added to these critical areas have a proportionately larger impact 
upon tributaries.  Development focused in and around these water-rich areas, therefore, will have 
a proportionately larger negative impact upon the water resource.  Land acquisition focused in 
these critical areas can protect the majority of the water resource through purchase of only a 
portion of a watershed.  Pollution sources on upland areas will impact a proportionally smaller 
amount of the basin’s water and for a limited amount of time.  Where urban runoff occurs in 
upland areas, forested buffers around tributaries will help filter pollutants before they enter 
streams.  
 
DWSP watershed scientists feel that non-point source pollution from private land within the 
watershed system is likely to be the most significant pollution source in the future.  This type of 
diffuse pollution, largely manifested in turbidity, bacteria and pathogens, nutrients, and low 
levels of organics and metals, is best prevented and mitigated through protection of key 
undisturbed drainage land.  It is a strong argument for a well-designed land acquisition program. 
 
In order to determine the most appropriate and efficacious way to prioritize land procurement 
options in the Wachusett Watershed, DWSP formed the Land Acquisition Panel (LAP).  LAP 
developed a land acquisition model that incorporated various geographic, hydrologic, and 
regulatory parameters to develop weighted criteria to identify critical parcels.  The resulting 
Wachusett Land Acquisition Model Map has guided LAP’s land acquisition prioritization 
process for the past fifteen years.  
 
 
 
Goals For the Next Five Years  
It is important to recognize that there will always be opportunities to acquire important 
watershed property.  The innumerable smaller holdings within the watersheds will continue to 
come forth as changes in ownership and market conditions motivate people to sell undeveloped 
tracts.  Therefore, while the land procurement program is specifically defined until FY17, it is 
likely that the program will continue beyond that point.  At the end of FY17, the program will be 
re-evaluated and new goals established. 
 
 
 Use money allocated for land acquisition in MWRA’s capital budget for the purchase of 
critical lands by fee and Watershed Protection Restriction.  
 Pursue, whenever possible, acquisition of WPRs rather than fee interest. 
 Consider only highly rated parcels (Category 4-7) within the Wachusett Reservoir 
watershed for future acquisition, as well as critical parcels within the Quabbin Reservoir 
watershed.  
 Pursue opportunities to acquire land through gifts or through cooperative efforts with 
land trusts. 
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5.2 Land Preservation/Watershed Protection Restriction 
Watershed Protection Restriction (WPR) is synonymous with the more common phrase 
Conservation Restriction.  A WPR is a legal agreement between the Division and a private 
landowner where the landowner sells (or donates) the development rights of their property to the 
Division while maintaining ownership of the land.  The WPR remains in effect in perpetuity and 
carries forward even if the landowner sells their property.  As part of the WPR, the landowner 
must abide by a list of restrictions, which can include no construction, dumping, mining, and 
certain agricultural practices.  This control program establishes baseline conditions on the WPR 
and conducts routine monitoring of the area to ensure compliance with the conditions of the 
WPR.   
 
Reference Reports and Materials 
 EOEEA Conservation Restriction monitoring guidelines 
 Baseline reports 
 Annual inspection reports 
 
 
Why This Is A Watershed Control Program 
The Division acquires WPRs to protect sensitive watershed land from urbanization and to restore 
and maintain stable vegetative cover on the land.  The pollutants that are generally associated 
with urbanization include: bacteria, pathogens, nutrients, sediments, heavy metals, and other 
contaminants associated with increased stormwater runoff.  The 1986 SDWA Amendment 
Regulations and the 1992 Watershed Protection Act, along with increasing suburbanization, were 
the key driving forces behind the watershed land acquisition program.   
 
 
Accomplishments 
The first WPRs were purchased during the 1990s.  Since then, several WPRs have been 
purchased each year.  Recently, however, the proportion of WPRs to fee purchases has increased 
as there is more emphasis on initially trying to acquire a WPR on a piece of land before pursuing 
a fee option.  To date, there are 38 WPRs in the Wachusett Reservoir watershed covering 
approximately 2,200 acres.  In the Ware River watershed, there are 11 WPRs that encompass 800 
acres.  Finally, in the Quabbin Reservoir watershed, there are 17 WPRs that total 829.5 acres. 
 
 
Guiding Principles 
Protecting land from development is a critical component of the Division’s protection program.  
Land removed from development prevents new sources on non-point pollution.  DWSP 
watershed scientists feel that non-point source pollution is likely to be the most significant 
pollution source in the future from private land within DWSP watersheds.  This type of diffuse 
pollution (largely manifested in turbidity, bacteria and pathogens, nutrients, and low levels of 
organics and metals) is best prevented and mitigated through protection of key undisturbed 
drainage land and is a strong argument for a well-designed land acquisition program. 
 
Land protected through WPRs provides a variety of benefits over traditional fee acquisitions.  
The landowner gets to retain ownership of their property, while the Division is ensured that all 
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future development rights have been relinquished.  In addition, WPRs can be cost effective since 
that do not involve PILOT payments to watershed towns.  The owner can tailor the WPR 
specifically to their situation, often including excluded areas where the restrictions of the WPR 
do not apply.   
 
 
Goals For the Next Five Years 
As the Division acquires a greater proportion of WPRs in relation to fee acquisitions, the WPR 
monitoring program is faced with an increasing number of properties that need initial baselines 
and continued monitoring.  In order to modernize the WPR process, several major modifications 
to the program are planned, including: 
 
 Complete WPR baseline inspections on all overdue WPRs, and then re-inspect all WPRs 
at least annually.   
 Create and maintain a digital database of all WPRs.  A comprehensive database will be 
created to store WPR information.  Existing data will be incorporated into the new 
database. 
 Make the database information available to all DWSP staff. 
 
 
 
5.3 Land Management 
The Land Management Program incorporates principles from the current scientific knowledge of 
watershed and natural resource management to develop and implement policies, goals, and 
methods for managing DWSP land.  The program addresses Land Protection, Forest 
Management, Wildlife Management, Management and Protection of Biodiversity, and Cultural 
Resources Protection, as well as maintenance of forest roads under DWSP control.  The primary 
goal of this program is to assure the availability of pure water for future generations by managing 
a majority of DWSP land as highly diverse, vigorous, multiple age-class forest.   
 
 
Reference Reports and Materials 
Chapter 26 of the Acts of 2003, § 290 directs the Office of Watershed Management to adopt 
periodic watershed management plans to provide for forestry, water yield, and public access 
among other purposes.  As a result, the Division produces Land Management Plans for each of 
the watersheds on a ten year rotating schedule.  The current plans are: 
 
 Quabbin Land Management Plan 2007 - 2017 
 Ware River Land Management Plan 2003 - 2012 
 Wachusett Land Management Plan 2001 - 2010 
 Sudbury Land Management Plan 2004 - 2013 
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Why this is Watershed Control Program 
The Division owns significant portions of each of the watersheds, ranging from approximately 
10 percent at Sudbury to 57 percent at Quabbin.  The management of these lands can have 
tremendous impacts on water quality.  In addition, management of these lands requires a 
significant investment of resources and personnel.    
 
 
Accomplishments 
Forestry practices at Quabbin Reservation were initially certified by the Forest Stewardship 
Council (FSC) in 1997, which was the first such “Green Certification” of public land in North 
America.  All four watersheds are now “Green Certified.”  Substantial reduction in deer densities 
at Quabbin since 1991 have allowed a 400 percent increase in forest regeneration.  DWSP 
manages 419 miles of roads and fire lines.   
 
 
Guiding Principles 
Forest cover provides the best protection for drinking water quality.  Maintaining a vigorously 
growing multi-aged, multi-species forest will provide the best resistance and resilience to a 
variety of known and unknown threats.  DWSP management decisions are based on the best 
available scientific information.  All management activities on DWSP lands are performed in 
compliance with all environmental regulations.  Environmental controls (ESC, BMPs, etc) shall 
be, at a minimum, equal to that which DCR would require of a private landowner doing work 
that is regulated by the Watershed Protection Act.  
 
 
Goals for the Next Five Years 
DWSP will need to ensure there are sufficient legal and enforcement resources to pursue and 
correct encroachments.  The growing moose population in the watersheds will have an influence 
on forest dynamics and management decisions.  Invasive terrestrial species will also play a 
significant role in forest management. 
 
 Complete and implement an Invasive Species Management Strategy. 
 Continue and complete boundary marking and surveillance for entire system. 
 Develop environmental process for all road and maintenance activities.  
 Continue to explore and study the relationship of moose and forest regeneration. 
 Update Wachusett Land Management Plan in 2010. 
 Update Ware River Land Management Plan in 2012. 
 Update Sudbury Land Management Plan in 2013. 
 
 
 
5.4 Wildlife Management 
Wildlife management is the integration of a variety of scientific disciplines to try and achieve a 
balance between the needs of wildlife populations with the needs of people.  Wildlife 
management often involves the manipulation of populations of a specific species in order to 
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achieve an explicit ecological or cultural goal.  In addition, wildlife management can also include 
altering or enhancing certain habitats, protecting critical areas, and deploying artificial 
enhancements in degraded habitats.  
 
 
Reference Reports and Materials 
 Quabbin Land Management Plan 2007-2017 
 Ware River Land Management Plan 2003-2012 
 Wachusett Land Management Plan 2001-2010 
 Sudbury Land Management Plan 2004-2013 
 Annual Quabbin Reservation White-tailed Deer Impact Management Program Report 
(1995 - 2006) 
 Aquatic Wildlife Pathogen Control Zone (1999) 
 Annual Canada Goose Population Control Program Report 
 Long-term wildlife resource monitoring program (2005) 
 Research proposal: Regional Movements, Feeding Behavior, and Roosting Patterns of 
Ring-billed, Herring, and Great Black-back Gulls Utilizing Wachusett and Quabbin 
Reservoirs, Massachusetts (2007) 
 
 
Why This Is A Watershed Control Program 
The primary goal of the wildlife program is to protect wildlife and their habitats while 
minimizing or eliminating adverse impacts caused directly or indirectly by wildlife.  Certain 
wildlife species can negatively impact water quality through the transmission and amplification 
of pathogens.  In addition, wildlife can impact water supply infrastructures and have impacts on 
habitat and vegetation composition at broad scales.  Unmanaged, these wildlife populations 
could have a potentially large impact on water quality and habitat conditions across the 
watershed system. 
 
A large amount of public land is under the control of the Division, which has the responsibility to 
protect uncommon, rare, and otherwise significant species and habitats where they occur.  Active 
wildlife management is often necessary to protect, encourage, or support rare and uncommon 
wildlife. 
 
 
Accomplishments 
Aquatic Wildlife Pathogen Control Zone: This program was established in 1999 at both 
Wachusett and Quabbin Reservoirs to target beaver and muskrat populations, both of which can 
play a role in the transmission and amplification of water-borne pathogens.  A specific control 
zone is defined at each reservoir; individual animals are identified, removed, and studied. 
Surveys, and subsequent removal, are conducted year-round.  A varying number of individuals 
are removed each year, and fecal samples are tested for the presence of Giardia and 
Cryptosporidium.  Data collected to date indicate a relatively low level of infection. 
 
Canada Goose Population Control Program: This program, established at Wachusett Reservoir 
in 1996, at Quabbin in 1999, and at the Sudbury in 2006, addresses the growing concerns about 
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resident population of geese at the reservoirs.  Complete surveys of all islands in each reservoir 
are conducted each spring to locate all active geese nests.  All eggs in located nests are oiled to 
prevent hatching.  The number of goslings and resident adult geese has declined substantially 
since the program was initiated.   
 
White-tailed Deer Impact Management Program: This program takes place specifically at 
Quabbin Reservation to maintain deer densities at levels that allow for continued tree 
regeneration and growth.  The program started in 1991 as a response to concerns about the 
noticeable lack of regeneration across the landscape due to sustained high deer populations and 
over-browsing.  Several thousand deer have been removed from the Quabbin Reservation during 
yearly controlled deer hunts.  In response, regeneration increased 400 percent from 1989-2004. 
 
Bird Harassment Program: The Division has been monitoring gulls and other water birds since 
the early 1990s.  Water quality sampling determined that roosting gulls in the vicinity of each 
reservoir intake structure were responsible for increased fecal coliform levels.  In response, the 
Division has been actively harassing gulls since 1992 using boats, pyrotechnics, netting, distress 
tapes, and passive scare devices.  The program has been very effective in moving roosting birds 
away from intakes and maintaining fecal coliform levels below the required threshold.  The 
program runs year-round, though the most active harassment period is during the fall and winter. 
 
 
Guiding Principles 
A tremendous amount of research has been conducted on wildlife’s effect on water quality (see 
Land Management Plans).  It is well documented that beaver and muskrat can carry, transmit, 
and amplify water-borne pathogens.  In addition, gulls, geese, and waterfowl can act as host 
species for a variety of infectious pathogens.  Further, high numbers of birds can contribute 
substantial amounts of fecal coliform into the water.   
 
The landscape level effects of over-browsing white-tailed deer have also been well documented.  
Unmanaged herds can greatly alter the composition and abundance of understory vegetation and 
actually shift successional pathways away from preferred tree species to other types of 
vegetation (ferns, invasives, etc.).  Regulated hunting is often used to manage deer populations at 
levels that allow for tree regeneration to successfully happen. 
 
 
Goals for the Next Five Years 
Most existing wildlife management programs will continue into the future without major 
modifications.  The Aquatic Wildlife Pathogen Control Zone, Deer Management Program, Bird 
Harassment Program, and Goose Population Program will continue for the next five years.  In 
addition, other goals for the next five years include: 
 
 Continue to implement bird controls at both reservoirs to ensure compliance with source 
water fecal coliform criteria.  Initiate and complete a comprehensive study on the 
movements, behavior, and feeding patterns of ring-billed, herring, and great black-back 
gulls in central Massachusetts. 
 Initiate and continue to study the browsing impacts of moose on forest regeneration. 
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 Initiate a random fecal sampling program for gulls and geese to test for pathogens. 
 Continue the White-tailed deer management program.  Transition the application 
procedure into an online application. 
 Follow legislation related to moose management; provide testimony when necessary. 
 Continue to implement the aquatic wildlife pathogen control zone at both reservoirs. 
 Monitor landfills for gulls; work cooperatively with landfills to ensure adequate 
harassment. 
 
 
5.5 Public Access Management 
The Public Access Management Program guides and controls public access and use of DWSP 
lands. 
 
 
Reference Reports and Materials 
 Quabbin Public Access Management Plan Update 2006 
 Ware River Public Access Plan Update 2000 
 Wachusett Public Access Plan Update 2003 
 Sudbury Public Access Plan Update 2002 
 350 CMR 11.09(2) 
 
 
Why This Is A Watershed Control Program 
Human activity on or near water supply source waters can introduce disease-causing agents to 
the water supply.  Water supply managers must develop policies to control public access and 
recreation on water supply lands.  Since the reservoirs and the DWSP lands surrounding them are 
valuable environmental resources of the Commonwealth that are attractive to watershed residents 
and the general public, it is not feasible or desirable to ban all access by the public.  Therefore, 
Public Access Management is necessary to allow some public access and still provide adequate 
water supply safety and security.  DCR regulations 350 CMR 11.09 provides general conditions 
for water supply protection.   
 
 
Accomplishments 
DWSP has comprehensive Public Access Plans for each of the four watersheds.  These plans 
guide activities in the watersheds and are updated regularly.  Watershed Rangers provide an 
effective and consistent official presence to visitors.  Information signs for visitors were updated 
and improved, and education and outreach efforts to visitors have increased.  Communication 
and cooperation with state and local police is ongoing and aids in protection of the reservoirs and 
watershed lands.   
 
 
Guiding Principles 
Public access to Division properties is controlled to protect the public drinking water supply and 
is monitored to ensure that it is consistent with all applicable regulations.  Existing authorized 
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activities will be periodically evaluated to ensure that they are consistent with water supply 
protection.  Any proposals to change or create new recreational activities will be considered only 
when the proposed activity does not conflict with ongoing watershed management activities.  
The activity cannot degrade water quality, wilderness character, natural resources, or historic 
sites. 
 
 
Goals for the Next Five Years 
It is anticipated that there will be continued interest by the public to increase access to Division 
lands.  The Division will need to respond to these requests and determine if proposed activities 
are consistent with watershed protection principles.  The Division will evaluate the need to 
increase Watershed Ranger Patrols in the Ware River watershed.  
 
 Continue to implement the Public Access Management Plans.   
 Update the Ware River Public Access Management Plan. 
 Update the Wachusett Public Access Management Plan. 
 Update the Sudbury Public Access Management Plan. 
 Develop and distribute training materials for staff and local and state police. 
 
 
 
5.6 Watershed Security 
Watershed Security Programs provide surveillance of the watershed for potential threats to the 
system. 
 
 
Reference Reports and Materials 
 Quabbin Watershed Ranger Plan  
 MWRA Vulnerability Assessment 
 
 
Why This Is A Watershed Control Program 
The events of September 11, 2001 have heightened concerns regarding security and the need to 
protect public works from possible terrorist action.  The probability of intentional contamination 
of a drinking water supply is relatively low; however, it is possible to contaminate a portion of a 
drinking water system, resulting in adverse public health consequences.  In addition, water 
suppliers need to be able to respond to any indication that contamination of the drinking water 
supply may have occurred.  The Division must be able to evaluate the credibility of any 
contamination threat and identify appropriate response actions in a very short period of time  
 
 
Accomplishments 
Watershed Rangers provide a visible presence and are available to monitor for and respond to 
suspicious activities.  Security has been enhanced at key locations throughout the watershed and 
in DWSP facilities.  Communication and coordination with MWRA has been enhanced.  Incident 
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Command System (ICS) training has been provided to key staff.  There is ongoing 
communication and coordination with local Emergency Responders.  MWRA has prepared a 
vulnerability assessment, per EPA requirements.   
 
 
Guiding Principles 
DWSP coordinates with MWRA on all security issues, in order to maintain comprehensive, 
system-wide approach.  DWSP works cooperatively with local, state and federal responders.  In 
the case of an emergency, DWSP will use ICS to develop and carry out a response.   
 
 
Goals for the Next Five Years 
 Continue to coordinate with MWRA on all security issues, in order to maintain 
comprehensive, system-wide approach.  
 Continue to work with local, state and federal responders. 
 Continue to use Incident Command System (ICS) to respond to emergency situations.   
Provide adequate training on ICS to essential staff.  
 Prepare Quabbin/Ware River Emergency Response Manual. 
 
 
 
5.7 Infrastructure 
This program maintains dams and buildings owned by the Division, and determines operating 
policies for the system.  Hydroelectric power is generated at two locations within the system.   
 
 
Reference Reports and Materials 
 Quabbin Culvert Study 2007 
 MWRA Emergency Action Plan for the Wachusett Reservoir Dam   Revised Dec. 2006 
 MWRA Emergency Action Plan for the Sudbury Reservoir Dam   Revised Dec. 2006 
 Building Inspection Report 
 Multiple Dam and Facility Inspection Reports 
 Executive Order No. 484: Leading by Example – Clean Energy and Efficient Buildings 
 
 
Why This Is A Watershed Control Program 
The watershed infrastructure must be maintained in order to provide water and to ensure public 
safety, and all regulations which apply to the operation and management of the system must be 
met.  Yield, water quality, public safety, and generation of hydroelectricity must all be 
considered when making operating decisions.  Buildings owned by the Division must comply 
with the Americans with Disabilities Act (ADA) Accessibility for Buildings Guidelines.     
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Accomplishments 
DWSP manages and maintains 60 small dams, 14 bridges, and 65 separate facilities ranging from 
administrative offices to maintenance garages and storage sheds throughout the watershed 
system.   
 
 
Guiding Principles 
DCR will optimize delivery of high quality water for drinking water supply, while ensuring 
adequate volume in storage to respond to fluctuations in precipitation and demand, meeting 
downstream minimum flow release requirements, and preventing violation of minimum pool 
reservoir stage limitations.  DWSP maximizes rainfall capture while minimizing spillage and 
controlling downstream flooding.  DCR generates hydropower, when the system allows. 
 
 
Goals for the Next Five Years 
 Continue to participate in Reservoir Operations Working Group which meets four times 
per year.   
 Work with MWRA to complete periodic and as-needed updates of the Emergency Action 
Plans for Wachusett and Quabbin.   
 Evaluate feasibility of removing unsafe or unnecessary small dams in the watersheds.  
 Assess infrastructure and need for funds and mechanism to make needed repairs.  
 
 
 
5.8 Watershed Protection Act 
The Watershed Protection Act (WsPA) is a 1992 law passed by the Commonwealth to protect 
the sources of water to the Quabbin Reservoir, Ware River, and Wachusett Reservoir.  The Act 
established restrictions on certain land uses in sensitive areas of these watersheds in order to 
protect water quality.  See Figures IIA-10, IIB-16, and IIC-11 for WsPA protection zones in each 
watershed. 
 
 
Reference Reports and Materials 
 Watershed Protection Act, Chapter 36 of the Acts of 1992 
 Watershed Protection Regulations, 350 CMR 11.00-11.08 
 
 
Why This Is A Watershed Control Program 
With the passage of the SWTR, there was growing concern regarding impact of land use on 
water quality.  Both state and federal regulators recommended adoption of land use regulations 
for watershed areas not controlled by ownership or other agreements.   
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Accomplishments 
The Watershed Protection Act was the first protective legislation established for a water supply 
after promulgation of the SDWAA in 1982.  It established additional protection for critical 
watershed areas.  
 
 
Guiding Principles 
The goal of WsPA is to promote improved site designs in order to protect water quality, not to 
prevent development.  Division staff works with landowners to develop projects that comply 
with WsPA regulations (see Table I-15).  Outreach and education are important for land owners 
and town officials in order to find common areas of concern about the effects of development on 
water quality and ways to mitigate these impacts.  Many other environmental regulations place 
limitations on land use and development, including the Wetlands Protection Act, the Rivers 
Protection Act, Stormwater Regulations, and Title 5.  For this reason, it is very important to 
coordinate WsPA implementation with other environmental reviews.     
 
 
Table I-15: Watershed Protection Act Affected Areas 
Acreage Affected by WsPA 
Watershed 
Number 
of 
Affected 
Parcels 
Primary 
Protection 
Zone 
Secondary 
Protection 
Zone Total 
Percent of 
Watershed
Land Area
Wachusett Reservoir  4,903 5,725 6,580 12,305 17.4% 
Ware River 2,221 3,548 4,265 7,813 12.7% 
Quabbin Reservoir 1,260 3,628 4,008 7,636 8.0% 
Total 8,384 12,901 14,853 27,754 12.2% 
Source: DCR 
 
 
Goals for the Next Five Years  
As prime sites are no longer available for construction, there is increasing pressure to develop 
marginally developable land.  These properties pose greater risks to water quality from both 
short-term site development impacts and long-term land use alterations. 
 
 Continue to implement the Act.   
 Evaluate the overlap of WsPA and other environmental regulations; develop methods for 
better coordination. 
 Update parcel maps for all watershed towns.  
 Work with DWSP Office of General Counsel to complete regulation revisions.   
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5.9 Technical Assistance and Community Outreach 
DWSP staff provides assistance to local boards through project review, assistance with studies, 
development of local regulations, and training.   
 
 
Reference Reports and Materials 
Watershed Protection Act, Chapter 36 of the Acts of 1992, §15 
 
 
Why This is a Watershed Control Program 
The Commonwealth of Massachusetts has delegated significant authority for many 
environmental regulations to municipal governments.  Municipal boards also have considerable 
authority over land use and development.  There is a tremendous workload for implementing 
these regulations, including the knowledge to interpret and administer the regulations.  Many 
boards rely largely, or entirely, upon volunteers to perform these functions.  DWSP technical 
assistance program seeks to help the boards administer these regulations and maximize their 
compliance, thus increasing protection of shared resources.  In addition, the Watershed 
Protection Act directed the agency to “provide a program for technical assistance to communities 
impacted by this act” that includes, but is not limited to, “planning studies, and zoning bylaw 
studies, health bylaw studies and subdivision by-law studies”  
 
 
Accomplishments  
DWSP historically maintained contact with local boards, through the review of major 
development proposals, construction site inspections, and other situations pertaining to 
compliance with state and federal regulations.  Through these efforts, the agency helped address 
a range of water supply pollutants, such as contamination from failed septic systems, 
sedimentation from construction, road drainage, and stormwater runoff.  DCR’s involvement in 
local planning and environmental issues was greatly expanded with the passage of the WsPA in 
1992 (see Section 5.8).  A wide-range of assistance has been provided to watershed communities 
over the past fifteen years, including: providing continual technical support for reviewing 
complicated projects, sponsoring training opportunities, supporting innovative bylaw proposals, 
and funding the development of open space and master plans. 
 
 
Guiding Principles 
DWSP utilizes technical assistance to foster relationships with watershed communities by working 
cooperatively, upon request by local boards, on projects of mutual concern.  DWSP supports local 
implementation of state environmental regulations through training, project review, and professional 
services (including GIS mapping, environmental engineering, and planning). 
 
 
Goals for the Next Five Years     
 Assess the interest and needs of towns for Technical Assistance. 
 Develop and implement a strategy for addressing needs appropriately met by DWSP.  
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5.10 Interpretive Services 
The Interpretive Services Program provides public education for students, local residents and 
visitors on importance of watershed protection.    
 
 
Reference Reports and Materials 
 Interpretation and Visitor Services Plan for Quabbin Reservoir,  1989 
 MGL c. 92 ½, §2 
 
 
Why This Is A Watershed Control Program 
Educational programs are an effective way to protect watershed resources over the long term by 
instilling a better understanding and appreciation of stewardship of natural resources.  Many 
water suppliers incorporate interpretive services into their watershed protection programs to 
enhance their measure of water quality and resource protection.  Legislation requires the 
Division to “maintain a visitors’ informational center at the Quabbin reservation.” 
 
 
Accomplishments 
DWSP has an established program of public education.  Education is provided through school 
programs, interpretive programs on DWSP properties, Watershed Ranger contact with visitors, 
and the biannual Downstream newsletter.  The Quabbin Visitor’s Center is open seven days a 
week on a year-round basis, with the exception of the Thanksgiving, Christmas, and New Years 
holidays, and the weekend between Christmas and New Years.  The Center features exhibits, 
brochures, books, and videos about Quabbin Reservoir management and history. 
 
 
Guiding Principles 
Educate visitors and watershed residents about watershed protection and environmental 
stewardship.  
 
 
Goals for the Next Five Years 
 Develop Interpretive Service Plan for Ware River, Wachusett Reservoir, and Sudbury 
Reservoir watersheds.  
 Update Interpretation and Visitor Services Plan for Quabbin Reservoir  
 Develop materials and programs on Climate Change. 
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5.11 Water Quality Monitoring 
DWSP has a comprehensive water quality monitoring program that is used to screen for potential 
pollutants, to measure the effectiveness of watershed management programs, to better understand 
the responses of the reservoir to a variety of physical, chemical, and biological inputs, and to 
assess the ecological health of the reservoir and the watershed.  DWSP monitoring is entirely for 
internal assessment purposes.  All system monitoring for compliance with SDWA is done by the 
MWRA, and is not discussed in this report.   
 
 
Reference Reports and Materials 
 Quabbin Reservoir/Ware River Annual Water Quality Reports, 1989 - 2007 
 Wachusett Reservoir Annual Water Quality Reports, 1989 – 2007 
 Wachusett Reservoir Ten Year Water Quality Summary 
 
 
Why This Is A Watershed Control Program 
Water quality sampling and watershed monitoring make up an important part of the overall 
mission of the Division.  Water quality sampling and field inspections help identify tributaries 
with water quality problems, aid in the implementation of the Division’s watershed protection 
plan, and ensure compliance with state and federal water quality criteria for public drinking 
water supply sources.  Bacterial monitoring of tributaries provides an indication of sanitary 
quality and helps to protect public health.  The Division also samples to better understand the 
responses of the tributaries to a variety of physical, chemical, and biological inputs, and to assess 
the ecological health of the watershed. 
 
 
Accomplishments 
DWSP and its predecessor agencies have conducted intensive water quality sampling throughout 
the history of this system.  An extensive monitoring system is in place in the active system for 
tributary and reservoir sampling.  DWSP staff collects water quality samples and provides 
analysis for physical and biological parameters.  All bacteriological and chemical analyses are 
performed by MWRA at the Quabbin, Southborough, and Deer Island Laboratories.   
 
Quabbin Reservoir/Ware River Watersheds: 27 surface water monitoring stations were 
routinely monitored in 2006 (see Figures IIA-11 and IIB-9).  These include all major tributary 
inflows to Quabbin Reservoir, most minor tributaries flowing to the Quabbin Reservoir or Ware 
River, and selected locations within the Quabbin Reservoir.  Of the 27 monitoring stations, 14 
stations were located within the Quabbin Reservoir watershed, and 10 tributary stations were 
located in the Ware River watershed to characterize this supplemental source water supply.  The 
remaining three sampling stations are located within the reservoir.  The reservoir stations are 
monitored monthly during the months of April through December, with samples collected from 
several depths at each location. 
 
Wachusett Reservoir Watershed: Environmental Quality staff collected routine water quality 
samples from 54 stations on thirty tributaries and from three stations on the reservoir during 
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2006 (see Figure IIC-12).  Additional stations were sampled occasionally to support special 
studies or potential enforcement actions.  Each tributary station was visited weekly throughout 
the entire year, as long as there was adequate flow.  Temperature, dissolved oxygen, pH, and 
conductivity profiles were measured weekly in the reservoir in conjunction with routine plankton 
monitoring, and quarterly at two additional reservoir stations.  Bacteria sampling was conducted 
once, twice, or four times per month at twenty-three reservoir locations to document the 
relationship between seasonal bacteria variations and roosting populations of gulls and geese on 
the reservoir as well as the impact of harassment on birds and bacteria concentrations. 
 
Sudbury Reservoir Watershed: DWSP does not currently monitor water quality in the Sudbury 
watershed.  MWRA does conduct sampling as part of the Emergency Reservoirs Management 
Plan to monitor baseline water quality.  The Division will coordinate with MWRA to establish a 
DCR monitoring program for both the Sudbury and Foss Reservoirs.  DCR has conducted 
seasonal macrophyte investigations and will continue to conduct these studies.  The Division will 
evaluate the need for tributary water quality monitoring. 
 
 
Guiding Principles 
All of DWSP’s efforts are concerned with maintaining or improving water quality; the water 
quality program thus supports other DWSP programs.  EQ staff develops and implements water 
quality monitoring programs to help assess impacts to water quality.  In some cases, water 
quality impacts may not be apparent due to limitations in methodology or due to extended time 
periods for impacts to become discernable.  DWSP continually reviews its sampling programs to 
meet changing priorities and public health concerns, as well as to incorporate newly developed 
analytical methods and updated regulatory requirements.  All monitoring programs are 
developed and executed in coordination with MWRA.  To further this cooperation, DWSP and 
MWRA staff hold quarterly Water Quality Sampling and Analysis Team (WQSAT) meetings.  
 
 
Goals for the Next Five Years 
 Continue water quality monitoring program.    
 Develop and implement a water quality monitoring program for Sudbury Reservoir.   
 Improve tributary flow (quantity) monitoring. 
 Conduct additional stormwater sampling to better quantify stormwater loads. 
 Consider monitoring for emerging contaminants. 
 
 
 
5.12 Environmental Quality Assessments 
Environmental Quality Assessments (EQA), which have also been called Sanitary Surveys, are 
comprehensive evaluations of threats to water quality and compliance with state regulations.  
The assessments incorporate field inspections, water quality data review, and records review.  
EQAs are conducted on sub-districts of the Quabbin Reservoir, Ware River, and Wachusett 
Reservoir watersheds. 
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Reference Reports and Materials  
Quabbin Reservoir Watershed: 
 Quabbin Northwest Sanitary District, Environmental Quality Assessment Report - 2000, 
2006, 2007 
 Fever Brook Sanitary District, Environmental Quality Assessment Report – 2003 
 East Branch Swift River Sanitary District, Environmental Quality Assessment Report – 2003 
 Quabbin Reservation Sanitary District, Environmental Quality Assessment Report - 
2003, 2005, 2007 
  
Ware River Watershed: 
 Burnshirt, Canestro & Natty Sanitary District, Environmental Quality Assessment Report – 
1992 
 Coldbrook & Longmeadow Sanitary District, Environmental Quality Assessment Report – 
1992, 1994, 2007 
 East Branch Ware River Sanitary District, Environmental Quality Assessment Report – 1994 
 West Branch Ware River Sanitary District, Environmental Quality Assessment Report – 
2000, 2008 
 
Wachusett Reservoir Watershed: 
 Reservoir District Environmental Quality Assessment Report – 2008 
 Worcester District Environmental Quality Assessment Report – 2006 
 Stillwater District Environmental Quality Assessment Report – 2006 
 Quinapoxet District Environmental Quality Assessment Report – 2004 
 Thomas Basin Environmental Quality Assessment Report – 2003 
 
 
Why This Is A Watershed Control Program 
It is essential that all waste sources be located and controlled in order to protect the water supply.   
The EQA provides a systematic method to conduct this process. 
 
 
Accomplishments 
The Quabbin Reservoir, Ware River, and Wachusett Reservoir watersheds have been sub-
divided into smaller districts based on watershed hydrology to facilitate comprehensive 
assessment of potential threats.  Assessments and summary reports have been prepared for four 
sanitary districts (which have been further divided into 12 sub-districts) in the Quabbin 
Watershed, four sanitary districts (which have been further subdivided into sixteen sub-districts) 
in the Ware River Watershed, and five districts in the Wachusett Watershed (see Figure IIA-11, 
Figure IIB-9, and Figure IIC-4 in accompanying watershed specific Volumes).  A rotating 
schedule was developed to complete a detailed investigation of the entire Quabbin Reservoir, 
Ware River, and Wachusett Reservoir watersheds on a periodic basis.  The Division’s goal is to 
comprehensively evaluate each district once every five years; some districts are currently behind 
schedule. 
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Guiding Principles 
Watershed management staff have historically conducted sanitary surveys of the watershed.  A 
1938 Metropolitan Water District report described a Sanitary Survey of a watershed as follows:  
“A Sanitary Survey is primarily a determination of the amount and distribution of the waste 
products deposited on its surface or in its streams resulting from its occupancy by human 
agencies together with a determination of the effects of this waste disposal upon the character of 
the water draining from the watershed.” (House No. 262, Appendix B, Results of a Sanitary 
Survey of the Watershed Areas of the Metropolitan Water District, 1938.) 
 
The Sanitary Survey program was re-instituted in the late 1980s with the creation of the 
Environmental Quality Section within the Division of Watershed Management.  The Sanitary 
Surveys included field inspections, compilation of water quality data, review of environmental 
records, resource inventory, threat inventories, and, where needed, recommendations for 
corrective actions.  The Sanitary Surveys were re-named in 1999 to Environmental Quality 
Assessments in order to minimize confusion between the DWSP program and a DEP program 
(DEP is required to conduct annual sanitary surveys of all water supplies).   
 
The “modern” Sanitary Surveys preceded the development and implementation of Watershed 
Protection Plans, the first of which were published in 1991.  There is much in common with the 
Sanitary Survey process and Watershed Protection approach.  Sanitary Surveys/EQAs are an 
important component of the current Watershed Protection Program.   
 
There are five protection programs that are encompassed by the Environmental Quality 
Assessments in this Watershed Protection Plan.  They are listed below and discussed in more 
detail in sections 4.12.1 through 4.12.5:  
 
1. Compliance with Environmental Regulation 
2. Wastewater Management 
3. Stormwater Management 
4. Agriculture 
5. Hazardous Materials and Waste. 
 
 
Goals for the Next Five Years 
 Maintain multi-year cycle/rotation for completion of Environmental Quality Assessments. 
 Complete EQAs that are behind schedule. 
 Allocate greater resources to implement recommendations from completed EQAs and 
oversee, as necessary, remedial actions.  Coordinate with DEP, local boards, and Office of 
General Counsel for compliance and enforcement issues.   
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5.12.1 Compliance with all Applicable Environmental Regulations 
DWSP’s inspections, surveillance, and scientific data assessments seek out potential water quality 
threats.  Once identified, corrective actions are pursued utilizing the legal support of all applicable 
environmental laws.  DWSP relies on its own specific watershed protection regulations (350 CMR 
11.00; see Appendix A) as well as a wide array of federal and state regulations to promote private 
land owners’ responsibility for environmental and public health protection.  DWSP works with the 
appropriate local, state, and/or federal government agency(ies) to enforce these laws.  
 
 
Reference Reports and Materials 
 Environmental Regulations summarized in Table I-16 
 
 
Why This Is A Watershed Control Program 
Section 11.09 of DWSP regulations states that no person shall engage in any activity which could 
degrade the quality of the Waters of the Watershed System.  This regulation is very broad and, 
therefore, difficult to use as a basis for enforcement when pollution is documented.  DWSP , 
however, can use federal, state and local regulations in cooperation with the corresponding 
authorities to require actions by responsible parties when conditions that pollute watershed 
resources are found.     
 
 
Accomplishments 
DWSP staff has worked with the US EPA, the Massachusetts DEP, and local boards and 
commissions to correct situations where pollution has entered watershed tributaries.  Results 
have included both environmental remediation and fines. 
 
 
Goals for the Next Five Years 
Enforcement of environmental regulations’ violations can require significant staff time, as well 
as support from DCR Office of General Counsel.  Working with other agencies can be 
complicated due to procedural and administrative issues.  Environmental regulations are 
complex; it is very difficult to interpret, and enforce, laws with overlapping jurisdiction, like 
those related to stormwater control.   
 
 Use site inspections, environmental quality assessments, local board meetings, and 
information from Watershed Rangers to identify possible violations of state and federal 
regulations. 
 Enforce the DWSP Watershed Protection regulations found in 350 CMR 11.00. 
 Coordinate, as necessary, with DWSP Office of General Counsel, DEP, EPA, and other 
agencies, to promote compliance with 350 CMR 11.09 and other environmental 
regulations. 
 Develop internal group to coordinate for consistency on interpretation of regulations and 
decisions regarding enforcement.   
 Set up/re-instate formal coordination/cooperation process with DEP. 
 Review the DWSP review process for herbicide treatment of Rights-of-Way. 
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Table I-16: Environmental Regulations Employed in Watershed Protection Activities 
Regulation Authority Issue Relevance 
350 CMR 11.01-08 
 
DWSP Watershed 
Protection 
Provisions of the Watershed 
Protection Act; establishes protective 
buffers around resource areas. 
350 CMR 11.09 
 
DWSP Watershed 
Protection 
Prohibits any action which could 
degrade the Waters of the Watershed 
System or interfere with their use as 
a source of water supply. 
310 CMR 15.00 
“Title 5” 
DEP 
Administered 
locally by 
board of health 
Subsurface 
Sewage Disposal 
Regulates siting, design, and 
inspection of on-site systems. 
310 CMR 10.00 DEP 
Administered 
locally by 
conservation 
commission 
Wetlands Restricts alteration and/or filling of 
wetlands; requires review of all 
projects within 100 feet of wetlands 
or within floodplains. 
310 CMR 13.00 DEP 
Administered 
locally by 
conservation 
commission 
Rivers Protection 
Act 
Establishes protected wetland 
resource area – riverfront.  
310 CMR 22.00 DEP MA Drinking 
Water Regulations 
State-wide regulations for all 
drinking water supplies.  
40 CFR Parts 9, 
122, 123 and 124 
EPA 
Administered 
by DEP 
Stormwater Phase 
II 
Replaces/augments DEP Stormwater 
Management Policy; part of NPDES 
program. 
310 CMR 40.0000 
“21E” 
DEP Hazardous Waste 
Site Cleanup 
(Mass 
Contingency Plan) 
Establishes a process for  
prioritization, investigation, and 
cleanup of hazardous materials 
releases. 
310 CMR 40.0000 DEP Underground 
Storage Tanks 
Regulates design and construction of 
new or replacement tanks. 
527 CMR 4.00 & 
9.00 
DFS,  
local fire 
department 
Underground 
Storage Tanks 
Regulates removal, installation and 
maintenance of USTs. 
304 CMR 11.00 DWSP Forest Cutting 
Practices Act 
Regulates how forests are managed.  
301 CMR 11.00 
“MEPA” 
EEA Massachusetts 
Environmental 
Policy Act 
Requires comprehensive 
environmental assessment and public 
review of major projects. 
333 CMR 11.00 DAR Pesticide 
Regulations 
Restricts type and location of 
pesticides; requires filing of 5-year 
Vegetative Management Plans and 
annual Yearly Operating Plans. 
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5.12.2 Wastewater Management 
DWSP staff work with local and state regulators to ensure compliance with all applicable 
regulations to ensure wastewater is handled safely at all locations within the watershed.  In 
Quabbin Reservoir and Ware River watersheds, all wastewater is treated with on-site systems.  
The Wachusett Reservoir and Sudbury Reservoir watersheds have areas that are sewered as well 
as areas served by on-site systems.   
 
 
Reference Reports and Materials 
 Rutland-Holden Trunk Sewer Legislation, including: Chapter 262, Acts of 1932; Chapters 
460 and 501, Acts of 1938; Chapters 286 & 287, Acts of 1939 
 DCR/MWRA Memorandum of Understanding 
 Holden and West Boylston construction/expansion legislation and appropriations, 
including Chapter 15, Acts of 1996, Section 2420-7961 and FY99 supplemental 
appropriations for and relative to certain capital spending and bonded debt of the 
Commonwealth, Section 1599-4994 
 DWSP monthly sewer flow reports to communities and Upper Blackstone Water Pollution 
Control Facility (UBWPCF) 
 310 CMR 15.00 (“Title 5”) 
 
 
Why This Is A Watershed Control Program 
Improper disposal of wastewater is a serious threat to any water supply, due to potential for 
contamination by pathogens. 
 
 
Accomplishments 
Problems in areas of the Wachusett Reservoir watershed, due to unsuitability for on-site septic 
systems, have been corrected with $83 million construction of sewers.  DEP has strengthened 
requirements for on-site wastewater, providing greater protection for water resources.    
 
 
Guiding Principles 
Any incident that could result in release of untreated waste to a water resource must be 
considered highest priority for action by DWSP staff.  
 
 
Goals for the Next Five Years 
 Review local records, water quality data, and other pertinent information in conducting 
Environmental Quality Assessments to identify potential problem sites or areas.   
 Continue to monitor and enforce the provisions of Title 5, working with local boards of 
health and DEP. 
 Provide technical assistance, upon request, to towns and/or neighborhood associations 
regarding on-site wastewater management issues. 
 Continue to inventory on-site systems. 
 Track connections to new sewer lines.   
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 Manage with MWRA the Rutland-Holden trunk sewer and Rutland Holden Relief trunk 
sewer.  Prepare quarterly bills for user communities; pursue sewer agreements with 
Holden and Rutland. 
 Review Operation & Maintenance plans for sewer pump stations.  
 
 
5.12.3 Stormwater Management  
Stormwater carries pollutants from many different sources to watershed tributaries and 
reservoirs.  The DWSP Stormwater Program develops and implements strategies to reduce 
pollutant loads from stormwater.   
 
 
Reference Reports and Materials  
 Quabbin Culvert Report (DCR, 2007) 
 Wachusett Reservoir Direct Discharge Report (DCR, 2008) 
 Wachusett Stormwater Study (Camp Dresser McKee, 1999) 
 Massachusetts Stormwater Handbook (DEP, 2008) 
 
 
Why This Is A Watershed Control Program 
Water quality testing shows that pollutant concentrations increase dramatically during storm 
events, and significant portions of annual loads are contributed during storm events.  DWSP has 
two avenues for implementing stormwater controls: 
 
 Work with appropriate agencies to increase compliance with stormwater regulations, 
including Federal NPDES stormwater requirements and Massachusetts Stormwater 
Standards. 
 Design and construct Stormwater Best Management Practices (BMPs) on DWSP lands.   
 
 
Accomplishments 
DWSP staff has worked with state and federal agencies for compliance with stormwater 
regulations.  Joint enforcement action has been taken against sites with serious violations.  
Stormwater BMPs have been constructed on DWSP properties.   
 
 
Guiding Principles 
DWSP works to obtain compliance with stormwater regulations for all construction and 
development in the watershed.  Stormwater BMPs are implemented, wherever possible, on 
DWSP properties to improve water quality and to serve as example of good construction 
practices.  DWSP considers construction of stormwater treatment devices in sub-watersheds 
impacted by stormwater pollution.   
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Goals for the Next Five Years 
There are overlapping interests and jurisdiction for federal, state and local regulations.  This 
complexity can make coordination and implementation challenging for DWSP staff and 
compliance burdensome for regulated parties.   
 
 Continue to work with DEP and EPA for compliance with NPDES stormwater permitting 
requirements in the Active watersheds.   
 Work with DEP and local conservations commissions to implement DEP Stormwater 
Management Standards in all projects subject to the regulation. 
 Maintain maps of major conveyance structures in key areas of the active watersheds. 
 Implement additional measures to treat or remove discharges from drainage in key areas 
of the watershed system.   
 Construct state-of-the-art BMPs on DWSP property for stormwater treatment and provide 
training for local DPWs, conservation commissions, etc.  
 Update percent impervious figures in active watersheds; assess correlation to tributary 
water quality in selected sub-watersheds.     
 
 
 
5.12.4 Agriculture 
Agriculture, for the purposes of watershed assessments, covers a broad range of activities, from 
farms with more than 100 animals to a property owner with one or two horses or other animals in 
their backyard.  Agriculture also includes crops.  The program maintains an ongoing inventory of 
locations with agriculture in proximity to water resources.  DWSP staff work with property 
owners to develop BMPs when necessary.    
 
 
Reference Reports and Materials 
 DWSP Agriculture Sites Inventory/Database 
 350 CMR 11.09(1)(b)2 – Watershed Protection regulations 
 310 CMR 22.20B(4) – MA State Drinking Water regulations 
 
 
Why This Is A Watershed Control Program 
Even a few animals in close proximity to a stream can cause serious water quality problems for 
unfiltered surface water supplies.    
 
 
Accomplishments  
Staff established an inventory of all operations in Quabbin Reservoir, Ware River, and 
Wachusett Reservoir watersheds.  DWSP has worked with land owners and the USDA Natural 
Resource Conservation Service to install agricultural BMPs at several sites.  
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Guiding Principles 
The majority of agricultural sites in the watershed system are small-scale operations.  DWSP 
staff try to work cooperatively with land owners to find solutions that allow animal keeping 
while protecting water resources.  Establishing buffers, of at least 100 feet whenever possible, is 
the primary means of protection.   
 
 
Goals for the Next Five Years  
 Monitor agricultural impacts to water quality; if impacts occur, contact agricultural land 
owner to rectify situation. 
 Maintain inventory of small “hobby farms” that contain just a few animals, primarily 
horses, as well as other sites where animals are kept in a manner that may impact water 
quality.  Develop and implement strategies to control impacts from horse keeping on 
small lots. 
 Assess opportunities to educate landowners on animal management techniques that 
protect water quality.  Coordinate with EEA, DAR, DEP, and other agencies to develop 
outreach materials that promote water quality protection. 
 
 
 
5.12.5 Hazardous Materials and Waste 
DWSP monitors local and state databases for sites with hazardous materials and hazardous 
wastes (see Section 4.1.4 for definitions of hazardous materials).  Staff verify that facilities are in 
compliance with all applicable regulations.   
 
 
Reference Reports and Materials 
 DEP website databases 
 Federal Resource Conservation and Recovery Act (RCRA) data 
 
 
Why This Is A Watershed Control Program 
Maximum protection for potential hazardous material impacts to water quality is provided by 
ensuring that all sites are in compliance with applicable federal and state regulations. 
Maintaining an inventory of other agency databases supports DWSP’s emergency planning 
efforts.   
 
 
Accomplishments 
DWSP continually reviews federal and state databases of underground and aboveground storage 
tanks (USTs/ASTs), hazardous materials generators, and release sites.  
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Guiding Principles 
Hazardous materials and wastes are well regulated by federal and state statutes.  The most 
significant risk they pose is in the case of an accidental release, which is addressed in Section 
5.13.      
 
 
Goals for the Next Five Years 
 Monitor the DEP hazardous materials generators and release databases and inspect, as 
appropriate, sites within the watersheds. 
 Investigate contaminated sites and hazardous waste generators through coordination with 
DEP’s Bureau of Waste Site Cleanup and the EQA process. 
 Update inventory of USTs and above-ground tanks in the watersheds.  Evaluate need for 
outreach/public education, especially for schools and other municipal buildings. 
 Review periodic reports on closed landfills in the watersheds. 
 
 
 
5.13 Emergency Response 
DWSP has developed emergency response capabilities to support local responders, such as fire 
and police departments.  Components of this program include Incident Command training, 
responder training, purchase and staging of equipment, and mathematical modeling of potential 
spill scenarios.   
 
 
Reference Reports and Materials 
 Wachusett and Sudbury Reservoir and Watershed Emergency Spill Response/Prevention 
Plan, 2008 
 Emergency Action Plans for Quabbin Reservoir, Wachusett Reservoir, and Sudbury 
Reservoir (maintained by MWRA) 
 
 
Why This Is A Watershed Control Program 
Release of chemicals and other products within the watersheds’ transportation corridors is a 
potential threat to water quality.  Should such an event occur, prompt response that recognizes 
the importance of the tributaries and reservoirs can minimize any impact to the water supply.   
 
 
Accomplishments 
DWSP, working with MWRA, has deployed Emergency Response trailers in key areas 
throughout the watershed.  Annual training has been conducted for DWSP staff in spill response, 
boom deployment, and Incident Command System.  The training has been successful, as 
exemplified by DWSP’s quick reaction to an accident and minor spill at the southern end of the 
Wachusett Reservoir.  Response time was excellent, preventing any impact to the reservoir.  
Mathematical modeling of the reservoir, in conjunction with University of Massachusetts, 
Amherst, Department of Civil and Environmental Engineering, has been conducted to evaluate 
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spill scenarios.  MWRA is currently working with a consultant to collect hydrodynamic data that 
will be used to refine these assessments.  
 
 
Guiding Principles 
The role of DWSP staff is to assist local emergency responders should a release occur.  DWSP 
staff provide expertise regarding the hydrologic characteristics of the reservoir and its tributaries, 
on-water spill control, and specialized equipment for reservoir response.       
 
 
Goals for the Next Five Years 
 Provide emergency response support services; maintain response supplies and up-to-date 
contact lists.  
 Maintain internal Emergency Response coordination committee with MWRA to provide 
emergency response and/or Incident Command System (ICS) training to staff and 
appropriate local emergency officials.   
 Participate in a mock hazardous materials release for training purposes.  
 Identify staff that need ICS 200 and 300 training, and provide for them. 
 Plan and run annual tabletop or field exercises.  
 Construct structural controls to reduce likelihood of spills reaching key areas of the 
reservoirs.  
 Develop Quabbin/Ware Emergency Spill Response/Prevention Plan. 
 
 
 
5.14  Quabbin, Ware, Wachusett, and Sudbury Control Programs 
In this Section, Watershed Protection Programs have been described and tasks to implement the 
protection programs have been developed.  The control programs provide a comprehensive 
approach to protecting the water supply.  Table I-17 summarizes the potential sources of 
pollution and the programs most effective in dealing with them.  This table demonstrates that 
DCR has developed multiple control programs for contamination threats.   
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Table I-17: Potential Contaminant Sources and Watershed Control Programs 
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Wildlife              
Public Access/ 
Recreation 
             
Timber Harvesting              
Wastewater              
Roadways/ 
Railways/ 
ROWs 
             
Agriculture              
Construction              
Commercial, 
Industrial, and 
Governmental Sites 
             
Residential Sites              
Solid Waste Facilities              
Future Growth              
Climate Change              
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6 Implementation 
6.1 Organization and Management 
DWSP OWM currently employs 155 full-time staff who perform a variety of duties in locations 
that range over 100 miles, from Boston west through the Wachusett Reservoir and Ware River 
watersheds out to the Quabbin Reservoir watershed.  Staff includes engineers, planners, wildlife 
biologists, aquatic biologists, foresters, bacteriologists, rangers, education specialists, skilled 
tradesmen, administrative assistants, accountants, bookkeepers, laborers and other skilled 
positions.  Seasonal staff are utilized to for additional support, primarily during summer months, 
for activities like the Quabbin Fishing Program.  Table I-18 shows OWM’s organizational 
groups; Tables I-19 to I-21 provide detailed descriptions of staffing responsibilities by work 
section.   
 
Table I-18: DCR/DWSP Office of Watershed Management Organization 
Section 
Division 
(see Table I-19) 
Wachusett/Sudbury 
(see Table I-20) 
Quabbin/Ware 
(see Table I-21) 
Management:  
Division Director; 
Natural Resources Section 
Director 
Management: 
Regional Director; 
Assistant Regional Director 
 
Management: 
Regional Director; 
Assistant Regional Director 
Budget and Administrative 
Support 
Administrative & Technical 
Support 
Administrative & Technical  
Support 
Program Coordination & 
Technical Support – GIS 
GIS – Wachusett  
Natural Resources   
 Environmental Quality 
Program Coordination & 
Technical Support –
Environmental Planning 
Environmental Quality 
Environmental Planning 
 Civil Engineering Civil Engineering 
 Forestry Forestry 
 Watershed Rangers Watershed Rangers 
 Interpretive Services Interpretive Services 
 Watershed Maintenance Watershed Maintenance 
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Table I-19: Office of Watershed Management Responsibilities and Staffing 
Section 
FY09 
FTE Primary Responsibilities 
Management –
Director, 
Natural 
Resources 
Section Director 
 
1.9 
 
 
 Supervise all OWM Staff (through Senior staff and direct supervision). 
 Develop program goals and objectives 
 Ensure program goals and objectives are met 
 Oversee interagency coordination with MWRA 
 Coordinate and support programs and policies with other DCR 
divisions, EEA and other EEA agencies, and watershed communities 
and stakeholders 
 Consult with Watershed Advisory Committees 
Budget and 
Administrative 
Support 
5.8  Provide personnel and other human resources related support 
 Provide budget and finance support 
 Provide contract administration support 
 Provide office management 
Natural 
Resources 
7.5 
 
 Develop and implement Land Management Plans and Forestry 
Management Plans 
 Coordinate Land Acquisition Program 
 Monitor and enforce against encroachments 
 Monitor and enforce Division’s Watershed Preservation Restrictions 
 Provide wildlife management and mitigation 
 Coordinate clean-up of environmental problems on DCR properties, 
including building demolition 
 Develop and distribute Downstream newsletter, Fact Sheets, and 
provide educational and outreach programming 
 Provide research and monitoring to support Natural Resource planning 
 Monitoring and manage land based invasive plants 
Program 
Coordination & 
Technical 
Support –
Environmental 
Planning 
1  Coordinate implementation of Watershed Protection Act (WsPA) 
 Assist in the development and implementation of Watershed 
Protection Plans, Public Access Plans, Land Management Plans and 
other associated plans, policies, and publications 
 Coordinate Community Technical Assistance Program 
 Support interagency coordination with MWRA 
 Coordinate PILOT program with MWRA, DOR and Watershed towns 
 Coordinate and support programs and policies with other DCR 
divisions, EEA and other EEA agencies 
 Coordinate DCR DWSP web site 
Program 
Coordination & 
Technical 
Support – 
GIS 
1  Coordinate GIS for Office of Watershed Management 
 Capture, maintain, administrative Spatial Databases 
 Integrate Office’s GIS program within EEA system 
 Provide data analysis for Office of Watershed Management 
 Distribute maps and digital information to Watershed Partners 
Total 17.2  
Please note that a partial Full Time Equivalent (FTE) staffing number represents either a half-time position or part of the 
person’s work responsibilities are shared with other sections of DCR. 
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Table I-20: Wachusett/Sudbury Section Responsibilities and Staffing 
Section 
FY09 
FTE Primary Responsibilities 
Management --
Regional 
Director and 
Assistant 
Regional 
Director 
 
2 
 
 
 Supervise Staff assigned to Wachusett/Sudbury Section 
 Develop Program Goals and Objectives 
 Ensure Program Goals and Objectives are met 
 Ensure interagency coordination with MWRA (Reservoir Operations, 
Water Quality Testing, Consent Order Compliance and Reporting) 
 Coordinate/Support programs & Policies with other DCR divisions 
 Coordinate/Support Programs & Policies with EEA/EEA agencies 
 Coordinate/Support Programs & Policies with watershed 
communities and stakeholders 
 Consult with Watershed Advisory Committees, Friends Groups 
Administrative 
Support 
7 
 
 Maintain payroll, employment and other records 
 Provide budget, accounting and contract administration support 
 Assist Director in special projects, as needed 
 Provide contract administration and database management for 
forestry program  
 Integrate OWM GIS program, provide data analysis, maps and 
digital information 
Environmental 
Quality 
11 
 
1 
seasonal 
 
 Conduct water quality monitoring in reservoirs & tributaries 
 Conduct Environmental Quality Assessments 
 Identify pollution sources and develop mitigation measures  
 Provide technical assistance to local boards   
 Provide engineering review for projects submitted under WsPA 
 Implement activities outlined in Watershed Protection Plan 
 Operate Wachusett Bird Control Program 
 Assist in implementing Wachusett Access Plan recommendations 
 Provide assistance for Emergency Response 
 Monitor watershed hydrology using staff gages; administer USGS 
contract for continuous/real time gages 
 Ensure interagency coordination with MWRA (Reservoir 
Operations, Water Quality Testing, Consent Order Compliance and 
Reporting) 
 Coordinate/Support programs & Policies with other DCR divisions 
 Coordinate/Support Programs & Policies with EEA/EEA agencies 
Forestry 2 
 
1 
seasonal 
 Implement forest management plan, including planning, tree 
marking, timber sale preparation and supervision of logging 
operations.   
 Conduct regeneration surveys and continuous forest inventories 
(CFI) to provide data to help guide forest management operations 
 Conduct or participate in other watershed management activities (e.g. 
boundary maintenance, encroachment issues) 
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Section 
FY09 
FTE Primary Responsibilities 
Civil 
Engineering 
4  Collect, monitor, and maintain records on weather/precipitation, 
reservoir elevations, river discharges and releases, water transfers 
and watershed yield 
 Coordinate and maintain records of all surveying required to 
determine property lines and boundaries, investigate encroachments 
and maintain records of all agency owned lands including new 
acquisitions 
 Collect, monitor and maintain records on weather/precipitation, 
reservoir elevations, river discharges and releases, water transfers 
and watershed yield 
 Conduct Snow Survey and calculate runoff potential in Wachusett 
Watershed 
 Conduct monthly inspections of Wachusett Dam, Sudbury Dam and 
other dams in the Wachusett and Sudbury watersheds; take necessary 
Piezometer readings when appropriate and maintain records 
 Conduct inspections and maintain records on all buildings and 
bridges in the Wachusett and Sudbury Watersheds 
Watershed 
Rangers 
9 
 
 Maintain a positive visual presence in watersheds 
 Observe activities on watershed lands & waters 
 Ensure Rules Compliance through education/public interaction  
 Coordinate enforcement of watershed rules with State/Environmental 
Police 
 Assist with Emergency Response Planning and Preparedness 
 Provide Emergency Response and general Watershed Security 
Interpretive 
Services 
2 
 
 Conduct Watershed System based  school programs 
 Conduct Program at Stillwater Farm Interpretive Site 
 Conduct Environmental Education teacher training 
Watershed 
Maintenance 
32 
 
4  
seasonals 
 Perform primary land and facility maintenance activities on all 
watershed lands and resources 
 Maintain physical security barriers around reservoir and watershed 
facilities 
 Control shoreline vegetation and maintain fire roads 
 Maintain and repair all division equipment (motor vehicles, trucks, 
boats and heavy equipment) 
 Perform in Gull Program 
Total FTEs 69  
Total 
Seasonals 
6  
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Table I-21: Quabbin/Ware Section Responsibilities and Staffing 
Section 
FY09  
FTE Primary Responsibilities 
Management –
Regional 
Director; 
Asst. Regional 
Director 
2  Supervise staff assigned to Quabbin/Ware River Section and oversee 
hirings, training, and other personnel-related issues 
 Develop and implement program goals and objectives, annual work 
plans and budgets 
 Oversee policy and plan development and implementation 
 Oversee day-to-day operations in the Section and supervision of 
Watershed Maintenance staff 
 Ensure interagency coordination with MWRA (re: Reservoir 
Operations, Water Quality Testing, Consent Order Compliance and 
Reporting) 
 Coordinate/Support programs & policies with other DCR divisions, 
EEA and other EEA agencies 
 Coordinate/Support programs, policies and/or technical assistance 
with watershed communities and stakeholders 
 Consult with Watershed Advisory Committees 
 Oversee fleet management and FAMIS system 
 Manage Union issues 
Administrative 
& Technical  
Support 
6 
 
 
 
 Assist in preparation and oversee implementation of the various 
watershed management plans 
 Oversee the preparation of quarterly reports and annual work plans 
and budgets  
 Administer research access permit program 
 Manage revenues and provide accounting for forestry, cemetery, 
deer hunt, and fishing programs. 
 Provide contract administration and database management for 
forestry program 
 Provide administrative services for cemetery, including deed 
preparation, funeral scheduling, and marker/monument settings. 
 Develop, monitor and report on energy efficiency and sustainability 
in all Section operations 
 Serve as liaison with EEA and other environmental agencies and 
organizations 
 Provide GIS and GPS support and services to Section staff 
 Provide IT support and other technical assistance to the Section 
 Assist Regional Director with special projects, as needed 
 Maintain payroll, employment and other records 
 Provide budget, accounting and contract administration and support 
 Oversee Emergency Response Planning and Training 
 Interact with other DCR Divisions regarding land management and 
other activities on non-DWSP lands 
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Section 
FY09  
FTE Primary Responsibilities 
Environmental 
Quality 
7.5  Conduct water quality monitoring in reservoir & tributaries 
 Maintain and analyze water quality data in order to monitor the 
health of the watershed and reservoirs, and prepare periodic reports 
 Conduct Environmental Quality Assessments (“Sanitary Surveys”) 
 Identify pollution sources and seek mitigation  
 Implement and oversee the Quabbin gull harassment program 
 Provide environmental oversight for all Section activities that could 
impact water quality 
 Assist with the design and implementation of water quality research 
conducted by the University of Massachusetts 
 Provide technical review of proposed projects, as necessary 
 Provide technical assistance to watershed communities and 
organizations regarding water quality issues 
 Assist with public education efforts aimed at enhancing water 
quality protection on watershed lands 
 Assist with WsPA administration, as necessary 
 Assist with development and implementation of Watershed 
Protection Plans, Public Access Plans, and Land Management Plans  
 Assist with Emergency Response 
 Monitor streamflow, pathogens, algae, stormwater flows and 
macrophytes 
 Monitor environmental compliance in building (e.g., drinking water 
testing) 
 Assist with interagency coordination and information exchange with 
MWRA, DEP, MHD, other DCR divisions, EEA and other EEA 
agencies and NYC DEP 
Environmental 
Planning 
1.5  Administer WsPA on Quabbin and Ware River watersheds. 
 Provide technical assistance to town boards and commissions in 
watershed communities 
 Research or develop technical tools and/or written materials on 
regulatory implementation, land use planning and other watershed 
protection topics 
 Coordinate with other agencies and local boards to enhance the 
development and enforcement of environmental protection 
regulations on watershed lands 
 2008 DCR Watershed Protection Plan Update  77 
Volume I: The DCR Watershed System   
Section 
FY09  
FTE Primary Responsibilities 
Forestry 6 
2 LTS 
3 STS 
 
 
 
 Implement forest management plan, including planning, tree 
marking, timber sale preparation and supervision of logging 
operations 
 Conduct regeneration surveys and continuous forest inventories 
(CFI) to provide data to help guide forest management operations 
 Oversee field maintenance contracts, and the purchase and planting 
of tree seedlings and other nursery stock 
 Assist with development of the Quabbin and Ware River Land 
Management Plans 
 Implement invasive plant control program 
 Coordinate with other state and federal agencies regarding forestry 
and other land management operations 
 Assist with public education programs related to watershed 
management 
 Conduct or participate in other watershed management activities 
(e.g.,  boundary maintenance, encroachment issues) 
Civil 
Engineering 
4.5*  Collect, monitor and maintain records on weather/precipitation, 
reservoir elevations, river discharges and releases, water transfers 
and watershed yield. 
 Conduct Snow Survey and calculate runoff potential in Quabbin 
Watershed 
 Conduct monthly inspections of Winsor Dam, Goodnough Dike and 
other dams in the Quabbin & Ware River watersheds; take necessary 
Piezometer readings when appropriate and maintain records 
 Conduct inspections and maintain records on all buildings and 
bridges in the Quabbin & Ware River Watersheds 
 Coordinate and maintain records of all surveying required to 
determine property lines and boundaries; investigate encroachments 
and maintain records of all agency owned lands including new 
acquisitions; provide assistance to private surveyors requesting 
historic surveying data on agency lands 
 Provide technical support and engineering assistance to other 
Quabbin units 
 Maintain all historical records consisting of the construction of 
dams, roads, bridges and buildings in the Quabbin & Ware River 
Watersheds 
 Assist in Cemetery operation and maintenance including drafting 
burial plot plans, locating burial lots, maintaining records and 
facility maintenance and repair 
 Maintain, operate or oversee administration complex boiler system, 
fuel deliveries and weekly fuel tank inspections 
 Oversee and maintain Photovoltaic Systems at Quabbin Fishing 
Areas 
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Section 
FY09  
FTE Primary Responsibilities 
Watershed 
Rangers 
7 
2 LTSs 
 Maintain a positive visual presence in watersheds 
 Monitor public activities on watershed lands & waters 
 Ensure Rules Compliance through education/public 
interaction/signage  
 Coordinate enforcement of  watershed rules with 
State/Environmental Police 
 Assist with Emergency Response planning and preparedness 
 Maintain Spill Response trailers 
 Provide Emergency Response and general watershed security 
 Maintain records of violations and public interactions 
Interpretive 
Services 
3  
1 LTS 
 
 
 Develop and conduct watershed based programs, displays and 
curricula for visitors & school groups 
 Maintain and operate the Quabbin Visitors Center 
 Participate in other EEA Environmental Education programs (e.g., 
Envirothon) 
 Serve as press liaison for Section activities and events, in 
conjunction with DCR and EEA public information offices 
 Organize special events (e.g., Memorial Day services) 
 Maintain vital records collection for the 4 disincorporated Quabbin 
towns, and issue official records upon request; Assist visitors with 
genealogical research. 
 Manage and issue access permit requests for groups, special events, 
former residents and short-term research projects 
 Administer Quabbin controlled deer hunt application process, 
including data entry, database management, and orientations 
 Maintain recorded telephone information on access, programs and 
watershed management activities 
 Serve as liaison with other organizations, including Friends of 
Quabbin, Swift River Valley Historical Society, Valley 
Environmental Education Collaborative, Massachusetts Drinking 
Water Education Partnership, and Envirothon steering committee. 
 Develop informational materials on Quabbin fishing program, 
access issues and management activities 
 Provide graphics and other support to other Section programs for the 
development of brochures, publications and presentations 
 Maintain audio-visual collection for Quabbin Section, including 
photographs, slides and oral history tapes 
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Section 
FY09  
FTE Primary Responsibilities 
Watershed 
Maintenance 
31.5*  
 
12 
STS 
 Perform primary maintenance activities on watershed lands, roads, 
facilities and other resources 
 Maintain physical security around reservoir and watershed facilities 
 Maintain roads, gates, barways, drainage structures, signs and other 
access controls 
 Maintain and repair all division equipment (motor vehicles, trucks, 
boats and heavy Equipment) 
 Provide staffing for the Gull Harassment and Controlled Deerhunt 
programs 
 Maintain Quabbin Park 
 Operate and maintain Quabbin Park Cemetery 
 Operate and maintain the 3 Boat Launch Areas at Quabbin 
Reservoir 
Total FTEs 69*  
Total Seasonals 20  
* Includes part-time (PT) employees who are considered to be 0.5 FTE each.  LTS = Long-term Seasonal.  
STS = Short-term Seasonal 
 
6.2 MWRA Memorandum of Understanding and the Water Supply Protection 
Trust 
A Memorandum of Understanding (MOU) was signed in 2004 between the Department of 
Conservation and Recreation (DCR) and the Massachusetts Water Resources Authority 
(MWRA) that coordinates the implementation of the respective agencies responsibilities in 
regard to the “protection, construction, operation, maintenance and improvement of water supply 
resources, facilities, and infrastructure within the [Metropolitan Boston water supply] watershed 
and waterworks system” (see www.mass.gov/dcr/watersupply/watershed/documents/ 
2004dcrmwraMOU.pdf).  Section 7.0 of this MOU details the development of an annual Work 
Plan for the Office of Watershed Management. 
 
The legislature further enhanced the ability of the Office of Watershed Management to maintain 
this drinking water supply by establishing a Water Supply Protection Trust, created by Chapter 
149 of the Acts of 2004, § 27, and written into the general laws at MGL c. 10, § 73.  The trust 
provides a more efficient mechanism for MWRA’s funding of the Office of Watershed 
Management.  The Trust has also allowed the Office of Watershed Management to efficiently 
manage its budget.  
 
The Water Supply Protection Trust has a five person board of trustees responsible for approving 
the Office of Watershed Management’s annual work plan and budget each spring for the following 
fiscal year beginning in July.  The members of the board of trustees are: 1.) the Secretary of the 
Executive Office of Energy and Environmental Affairs; 2.) the Executive Director of the MWRA; 
3.) a representative jointly selected by the North Worcester County Quabbin Anglers Association, 
Inc. and the Quabbin Fishermen’s Association, Inc.; 4.) a representative from the Swift River 
Valley Historical Society; and 5.) the Chairman of the MWRA Advisory Board. 
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DWSP prepares annual Work Plans that meet all of the requirements set forth by the MOU.  It 
contains the following elements:  
 
 Operations Plan 
 Operating Budget 
 Non-Land Capital Spending Budget 
 Watershed Land Acquisition Capital Spending Budget 
 Debt Service on Prior Land Acquisitions 
 Payment in Lieu of Taxes Budget 
 Staffing Plan and Organizational Chart 
 Projected Revenues. 
 
The Work Plan is a detailed description of proposed activities for the fiscal year, containing 
hundreds of specific items for attention by the Office of Watershed Management staff.   
 
6.3 Budget 
The creation of the Water Supply Protection Trust and the reporting parameters established by 
the MOU have created an efficient and transparent mechanism for MWRA’s funding of DWSP 
activities.  DWSP was able to fill a significant backlog of position in 2005 and 2006, as well as 
establish a steady budget for capital improvements.  The funding of major capital expenditures, 
Payments in Lieu of Taxes, and land acquisition are also the responsibility of MWRA.  Figure I-
2 displays the Office of Watershed Managements’ funding and staffing from 1999 to 2009.  It is 
expected that the current levels will continue for the next five years. 
 
Figure I-2: DCR/DWSP Expenditures and Personnel, 1999-2009 
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6.4 Five Year Work Plan 
The Watershed Protection Planning process for the DWSP system has evaluated the system for 
threats to water quality, ranked the threats by potential to contaminate the water supply, and 
developed programs to control the potential threats.  Section 5 provided system-wide goals and 
tasks for each control program for the next five years, which is the implementation period for 
this plan.   
 
In the past, implementation of the Watershed Protection Plan was developed on a calendar year, 
and the Work Plans were done on a Fiscal year.  Beginning with this plan, the Work Plans and 
WPP will both be done on the Fiscal Year.  Tasks in the Annual Work Plans guide the activities 
of DWSP and are used to developed employee work plans.  Quarterly progress reports are 
submitted to MWRA to keep the agency informed on DCR’s progress towards achieving annual 
goals set out in the budget.  Implementation also requires ongoing evaluation of the effectiveness 
of the programs and modification to adapt to changing conditions or concerns   
 
Table I-22 provides a summary of the tasks to implement the control measures developed in 
Section 5.  The table includes the watersheds where the tasks will be conducted and the DWSP 
sections with primary responsibility for their implementation.  The control programs are 
developed in more detail in Volumes IIA through IID, which will be used to develop annual 
work plans, in cooperation and consultation with MWRA, for the Quabbin/Ware and 
Wachusett/Sudbury sections.  These tasks were developed for a five year implementation period 
running for Fiscal Years 2009 through 2013 (July 1, 2008 through June 30, 2012).  
 
Table I-22: Major System-Wide Program Tasks to Support Watershed Protection Goals, 
FY2009-FY2013 
 
KEY 
Lead Section: ATS = Administrative and Technical Support, CE = Civil Engineers, EQ = Environmental Quality, 
EP = Environmental Planning, F = Forestry, GIS = Program Coordination & Technical Support – GIS, IS = 
Interpretive Services, NR =Natural Resources, P = Program Coordination & Technical Support- Planning; 
RD=Regional Director.  
 
Watersheds: Q = Quabbin, WR = Ware River, W = Wachusett, S = Sudbury, All = Quabbin, Ware River, 
Wachusett, and Sudbury 
 
Task  
No.  Task Description 
Lead 
Section Watersheds
Land Procurement 
1. FY09 – FY12  allocate $2 million annually for purchase of 
critical lands 
NR Q, W 
2. FY13 allocate $1 million annually for purchase of critical lands NR Q, W 
3. Pursue opportunities to acquire land through gifts or through 
cooperation with other land trusts.  
NR Q, WR, W 
Land Preservation (Watershed Restriction Program) 
4. Complete baseline inspections for all new WPRs within six 
months of acquisition using established protocols and modern 
technologies. 
NR Q, WR, W 
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Task  
No.  Task Description 
Lead 
Section Watersheds
5. Conduct annual inspection of existing WPRs.  Resolve any 
areas of non-compliance that are documented.  
NR All 
6. Develop and use a comprehensive database with GIS mapping 
capability for all new and existing WPRs. 
NR All 
Land Management 
7. Update Wachusett Land Management Plan (2010), Ware River 
Land Management Plan (2012) and Sudbury Land 
Management Plan (2013) 
NR WR, W 
8. Complete and implement invasive species management plan NR All 
9. Continue/complete boundary marking surveillance.  F All 
10. Develop/implement SOPs for all road and maintenance 
activities on DCR properties. 
RD All 
11. Manage/maintain all Division lands in accordance with Land 
Management Plans.  
RD All 
Wildlife Management 
12. Continue to implement bird controls at both reservoirs to 
ensure compliance with source water fecal coliform criteria.  
EQ Q, W 
13. Initiate and complete a comprehensive study on the 
movements, behavior, and feeding patterns of ring-billed, 
herring, and great black-back gulls in central Massachusetts 
NR All 
14. Initiate and continue to study the browsing impacts of moose 
on forest regeneration 
NR All 
15. Initiate a random fecal sampling program for gulls and geese 
to test for pathogens. 
NR All 
16. Continue the White-tailed deer management program.  
Transition the application procedure into an online application. 
NR All 
17. Follow legislation related to moose management; provide 
testimony when necessary 
NR All 
18. Monitor landfills for gulls; work cooperatively with landfills to 
ensure adequate harassment. 
NR All 
Public Access Management 
19. Continue to implement the Public Access Management Plans.  NR All 
20. Update the Ware River, Wachusett, and Sudbury Public 
Access Management Plans. 
WR WR, W, S 
21. Develop and distribute training materials for staff and local 
and state police. 
WR All 
Watershed Security 
22. Coordinate with MWRA on all security issues, in order to 
maintain comprehensive, system-wide approach.  
RD All 
23. Work with local, state and federal responders. RD All 
24. Use Incident Command System (ICS) to respond to emergency 
situations.  Provide adequate training on ICS to essential staff.  
RD All 
25. Prepare Quabbin/Ware River Emergency Response Manual. RD Q, WR 
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Task  
No.  Task Description 
Lead 
Section Watersheds
Infrastructure 
26. Continue to participate in Reservoir Operations Working 
Group, meeting four times per year.  
RD All 
27. Work with MWRA to periodically update the Emergency 
Action Plans for Wachusett and Quabbin.  
RD Q, W 
28. Evaluate feasibility of removing unsafe or unnecessary small 
dams in the watersheds. 
RD Q, WR, W 
29. Assess infrastructure and need for funds and mechanism to 
make needed repairs. 
RD All 
Watershed Protection Act 
30. Continue to implement the Act.  EP/EQ Q, WR, W 
31. Evaluate the overlap of WsPA and other environmental 
regulations; develop methods for better coordination. 
EP/EQ Q, WR, W 
32. Update parcel maps for all watershed towns. EP/EQ Q, WR, W 
33. Work with DWSP Office of General Counsel to complete 
revisions to regulations 
EP/EQ Q, WR, W 
Technical Assistance and Community Outreach 
34. Assess the interest and needs of towns for Technical 
Assistance. 
EP/EQ, 
P 
Q, WR, W 
35. Develop and implement a strategy for addressing needs 
appropriately met by DWSP. 
P Q, WR, W 
Interpretive Services 
36. Develop Interpretive Service Plan for Ware, Wachusett and 
Sudbury watersheds. 
IS WR, W, S 
37. Update the Quabbin Interpretive Service Plan. IS Q 
Water Quality Monitoring 
38. Continue water quality monitoring program.  Participate in 
WQSAT to ensure coordination and communication on water 
quality issues with MWRA. 
EQ Q, WR, W 
39. Develop and implement a water quality monitoring program 
for Sudbury Reservoir.   
EQ S 
40. Evaluate and implement additional tributary flow (quantity) 
monitoring in order to assess loadings. 
EQ All 
41. Evaluate need for additional stormwater sampling to better 
quantify stormwater loads; implement. 
EQ Q, WR, W 
42. Evaluate need/efficacy of watershed monitoring of emerging 
contaminants; implement as makes sense. 
EQ Q, WR, W 
Environmental Quality Assessment 
43. Maintain multi-year cycle/rotation for completion of 
Environmental Quality Assessments.  Where behind schedule:  
get caught up on EQAs in all districts. 
EQ Q, WR, W 
44. Implement recommendations for completed EQAs and 
oversee, as necessary, remedial actions.   
EQ Q, WR, W 
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Task  
No.  Task Description 
Lead 
Section Watersheds
45. Improve data base for tracking, coordinating EQ Q, WR, W 
EQA-Compliance with Environmental Regulations 
46. Use site inspections, environmental quality assessments, local 
board meetings, and information from Watershed Rangers to 
identify possible violations of state and federal regulations. 
EQ Q, WR, W 
47. Enforce the DWSP Watershed Protection regulations found in 
350 CMR 11.09.  Coordinate, as necessary, with DWSP Office 
of General Counsel, DEP, EPA, and other agencies, to 
promote compliance with 350 CMR 11.09 and other 
environmental regulations. 
EQ Q, WR, W 
48. Develop internal group to coordinate for consistency on 
interpretation of regulations and decisions regarding 
enforcement.  
D Q, WR, W 
49. Review the DWSP review process for herbicide treatment of 
Rights of Way. 
 Q, WR,W 
50. Set up/re-instate formal coordination/cooperation process with 
DEP. 
  
EQA-Wastewater Management 
51. On-site systems - Review local records, water quality data, and 
other pertinent information in conducting Environmental 
Quality Assessments to identify potential problem sites or 
areas.   
EQ Q, WR, W 
52. Continue to monitor and enforce the provisions of Title 5 
working with BOHs and DEP. 
EQ Q, WR, W 
53. Provide technical assistance, upon request, to towns and/or 
neighborhood associations regarding on-site wastewater 
management issues. 
EQ Q, WR, W 
54. Develop database/inventories of on-site systems EQ Q, WR, W 
55. Track connections to new sewer lines.  EQ W 
56.  Manage with MWRA the Rutland-Holden trunk sewer and 
Rutland Holden Relief trunk sewer.  Prepare quarterly bills for 
user communities; pursue sewer agreements with Holden and 
Rutland. 
EQ WR, W 
57. Review O&M for Pump Stations. EQ W 
EQA-Stormwater Management 
58. Continue to work with DEP and EPA for compliance with 
NPDES stormwater permitting requirements in the Active 
watersheds.  
EQ Q, WR, W 
59. Work with DEP and local conservations commissions to 
implement DEP Stormwater Management Standards in all 
projects subject to the regulation. 
EQ Q, WR, W 
60. Update/maintain maps of major conveyance structures in key 
areas of the active watersheds. 
EQ Q, WR, W 
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Task  
No.  Task Description 
Lead 
Section Watersheds
61. Implement additional measures to treat or remove discharges 
from drainage in key areas of the watershed.  
EQ Q, WR, W 
62. Construct state of the art Stormwater BMPs in on DWSP 
property for stormwater treatment and to provide training for 
local DPWs, conservation commissions, etc. 
EQ Q, WR, W 
63. Update percent impervious figures in active watersheds; assess 
to see if there is a correlation to tributary water quality in 
selected sub-watersheds 
EQ Q, WR, W 
EQA-Agriculture 
64. Monitor agricultural impacts and agricultural land owner if 
water quality is impacted. 
EQ Q, WR, W 
65. Maintain inventory of “hobby farms” and other sites where 
animals are kept in a manner that may impact water quality. 
EQ Q, WR, W 
66. Assess opportunities to educate landowners on animal 
management techniques that protect water quality.  Coordinate 
with EEA, DAR, DEP, and other agencies to develop outreach 
materials that promote water quality protection. 
EQ Q, WR, W 
EQA-Hazardous Materials and Waste 
67. Monitor the DEP hazardous materials generators and release 
databases and inspect sites within the watersheds, as 
appropriate. 
EQ Q, WR, W 
68. Investigate contaminated sites and hazardous waste generators 
through coordination with DEP’s Bureau of Waste Site 
Cleanup and the Environmental Quality Assessment process. 
EQ Q, WR, W 
69. Update inventory of USTs and above-ground tanks in the 
watersheds.  Evaluate need for outreach/public education, 
especially for schools and other municipal buildings. 
EQ Q, WR, W 
70. Review periodic reports on closed landfills in the watersheds. EQ Q, WR, W 
Emergency Response (Spill Response) 
71. Provide emergency response support services, maintain 
response supplies and contact lists.  
CE All 
72. Maintain internal Emergency Response coordination 
committee with MWRA to provide emergency response and/or 
Incident Command System training to staff and appropriate 
local emergency officials.   
CE All 
73. Participate in a mock hazardous materials release for training 
purposes.  
CE All 
74. Identify staff that need ICS 200 and 300 training, and provide 
for them. 
CE All 
75. Plan and run annual tabletop or field exercises.  RD All 
76. Construct structural controls to reduce likelihood of spills 
reaching reservoir in key areas.  
CE All 
77. Develop Quabbin/Ware Emergency spill Response/Prevention 
Plan RD Q, WR 
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Appendix A: Watershed Protection Regulations, 350 CMR 11.00 
 
WATERSHED PROTECTION 
350 CMR 11 
Department of Conservation and Recreation  
with corrections, May, 1994 
 
Official Disclaimer: Official versions of all Massachusetts State statutes are available through the 
State Bookstore.  Please be aware that this copy may differ from the official version.  If you need 
the statutes for work that may have any legal implications, make sure to get the official version 
from the State bookstore. 
 
Section 
11.01: Introduction and Purpose 
11.02: General Provisions 
11.03: Definitions 
11.04: Jurisdiction 
11.05: Exemptions 
11.06: Procedures 
11.07: Maps 
11.08: Relationship of Act with other State and Municipal Statutes, Ordinances and Regulations 
11.09: General Rules and Regulations for the Protection of Watersheds and the Watershed 
System 
11.10: Enforcement 
11.11: Miscellaneous 
11.12: Severability 
11.13: Forms 
11.01 Introduction and Purpose 
(1) Introduction - 350 CMR 11.00 is promulgated by the Commissioners of the Department of 
Conservation and Recreation pursuant to the authority granted under St. 1992 c. 36. St. 1992 c. 
36, ' 2 amends M.G.L. c. 92, ' 104 by adding certain definitions which are used in 350 CMR 
11.03; St. 1992 c. 36, ' 3 adds M.G.L. c. 92, ' 107A defining the jurisdiction and exemptions 
contained in 350 CMR 11.04 and 350 CMR 11.05, respectively; and St. 1992 c. 36, ' 4 amends 
M.G.L. c. 92, ' 108 by requiring the Division of Watershed Management, after consultation with 
the Department of Environmental Protection, to make rules and regulations for the protection of 
Watersheds as defined in St. 1992 c. 36.  
In addition, St. 1992 c. 36 and M.G.L. c. 92 authorize the Department of Conservation and 
Recreation and the Division of Watershed Management to make rules and regulations to protect 
the Watersheds as defined in St. 1992 c. 36 and the Watershed System as defined in St. 1992 c. 
36 and M.G.L. c. 92.  The Department of Environmental Protection is also required under St. 
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1992 c. 36, ' 14 to adopt rules and regulations for the prevention of pollution and securing the 
sanitary protection of all waters used as sources of water supply in the Commonwealth other than 
in the Watersheds as defined in St. 1992 c. 36. Regulations currently exist for: 
(a) the sanitary protection of waters used by the Department of Conservation and 
Recreation (310 CMR 23.00);  
(b) land within Watershed Reservations (350 CMR 8.00);  
(c) sanitary rules and regulations for the Metropolitan Water Supply (350 CMR 9.00); 
and  
(d) fishing in Wachusett and Sudbury Reservoirs (350 CMR 10.00).  
In order to facilitate review of all regulations promulgated by the Department of Conservation 
and Recreation and the Division of Watershed Management relating to Watersheds and the 
Watershed System, 350 CMR 11.09 includes regulations of general applicability to Waters of the 
Watershed System.  The regulations in 350 CMR 11.09 are intended to supersede the regulations 
in 310 CMR 23.00, 350 CMR 8.01, 350 CMR 9.00, and 350 CMR 10.00, which shall be 
repealed on March 31, 1994. 
(2) Purpose - The purpose of St. 1992 c. 36 is to improve the protection of the metropolitan water 
supply. St. 1992 c. 36 and 350 CMR 11.00 set forth a comprehensive scheme to regulate land use 
and activities within certain critical areas of the Watersheds and Watershed System. 
The purpose of 350 CMR 11.00 is to define and clarify the restrictions and prohibitions set forth 
in St. 1992 c. 36 by establishing standard definitions and procedures under which the Division of 
Watershed Management may carry out its responsibilities under St. 1992 c. 36. 350 CMR 11.00 
shall complement St. 1992 c. 36 and shall have the force of law on March 31, 1994. 
11.02: General Provisions 
(1) Time Periods. Unless otherwise specifically provided in St. 1992 c. 36 or 350 CMR 11.00, 
computation of any time period referred to in 350 CMR 11.00 shall begin with the first day 
following the action which initiates the running of the time period.  The last day of the time 
period so computed is to be included unless it is a Saturday, Sunday or legal holiday or any other 
day on which the office of the Division is closed, in which event the period shall run until the 
end of the next following business day. When the time period is less than seven days, intervening 
days when the Division is closed shall be excluded in the computation. 
(2) Timely Filing. All Papers must be filed at the Division office or such other place as the 
Division shall specify in 350 CMR 11.00 within the time limits set forth herein.  
Unless otherwise specifically provided in St. 1992 c. 36 or 350 CMR 11.00, Papers filed in the 
following manner shall be deemed to be filed as set forth herein: 
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(a) Hand delivery during business hours. By hand delivery during business hours shall be 
deemed filed on the day delivered. 
(b) Hand delivery during non-business hours. By hand delivery at times other than during 
regular business hours shall be deemed filed on the next regular business day. 
(c) Mailing. By placing in the United States Mail certified or registered mail, return 
receipt requested shall be deemed filed on the date received by the Division.  
All Papers shall show the date received by the Division and the Division shall cooperate in 
giving date receipts to Persons filing Papers by hand delivery.  
(3) Actions by the Division. Where St. 1992 c. 36 states that a particular action (except receipt of 
a request or notice) is to be taken by the Division, that action is to be taken by the person 
designated by 350 CMR 11.00 or, if by a committee, by more than half the members present at a 
meeting of at least a quorum. A quorum is defined as a Majority of the members then in office. 
(4) Burden of Proof. Any Person who files a request for Advisory Ruling, a request for 
Watershed determination of applicability, an application for variance or a request for Exemption 
of a Tributary shall have the burden of producing credible evidence from a competent source in 
order to demonstrate to the Division or, in the case of an appeal, to the Commission, support for 
the position taken or the relief requested. 
(5) Capitalized Terms. Any capitalized terms used in 350 CMR 11.00 shall have the meanings 
ascribed to such terms in 350 CMR 11.03. 
11.03 Definitions 
Advisory Ruling means a ruling issued by the Division pursuant to 350 CMR 11.06(1). 
Agriculture, Land in Agricultural Use and Normal Maintenance or Improvement of Land in 
Agricultural Use shall have the meanings ascribed to such terms in 310 CMR 10.04. 
Alteration means: 
(a) draining, dumping, dredging, damming, discharging, excavating, filling or grading;  
(b) the erection, reconstruction or substantial expansion of any buildings or Structures;  
(c) the driving of pilings;  
(d) the construction or reconstruction or paving of roads and other ways;  
(e) the construction or reconstruction of utilities; 
(f) the changing of run-off characteristics;  
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(g) the intercepting or diverting of ground waters, surface waters, reservoirs, tributaries, 
or aquifers; and 
(h) the installation or substantial expansion of drainage, sewage and water systems.  
Applicability Decision means the written decision issued by the Division pursuant to 350 CMR 
11.06(2)(e). 
Aquifer means a geological formation, group of formations, or part of a formation in the 
Wachusett Watershed that is capable of yielding a significant amount of water to a well or 
spring, as determined by reference to the Maps, 350 CMR 11.07. The land directly overlaying an 
aquifer shall be deemed to be part of said aquifer.  
Authority means the Massachusetts Water Resources Authority. 
Bank means the portion of the land surface which normally abuts and confines a water body. It 
occurs between a water body and a Bordering Vegetated Wetland and adjacent Flood plain, or in 
the absence of these, it occurs between a water body and an upland. A bank may be partially or 
totally vegetated or may be comprised of exposed soil, gravel or stone. The upper boundary of a 
bank is the first observable break in the slope or the mean annual flood level, whichever is lower. 
The lower boundary of a bank is the mean annual low flow level. 
Bordering Vegetated Wetland means a wet meadow, except meadows used for the grazing of 
livestock, marsh, swamp, bog or other area, hydrologically connected to and bordering on a 
Tributary, Reservoir, Flood plain, or Surface Water, which supports at least 50 percent wetland 
species and as defined in the Wetlands Protection Act as defined herein.  
Commission means the Department of Conservation and Recreation. 
Commonwealth means the Commonwealth of Massachusetts.  
Date of Issuance means the date a determination, order or decision is hand delivered or mailed as 
provided in 350 CMR 11.00. 
Date of Submission means the date the Division assigns a file number to a request or application 
submitted pursuant to 350 CMR 11.06. Assignment of a file number shall not imply that a 
request, application or supporting documents have been determined adequate to support the relief 
requested, but only that the submission is complete in accordance with the requirements of 350 
CMR 11.06. 
Department means the Department of Environmental Protection of the Commonwealth of 
Massachusetts. 
Discharge or Discharge of Pollutant means any addition of Pollutants or combination of 
Pollutants from any source including, but not limited to, discharges from surface runoff, which 
are collected or channelled by man and through pipes, sewers or other conveyances. 
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Disposal means the discharge, deposit, injection, dumping, spilling, leaking, incineration or 
placing into or on any land or water so that the matter disposed of may enter the environment or 
be emitted into the air or discharged into any waters, including Ground water.  
Division means the Division of Watershed Management of the Commission. 
Dwelling means any structure or building, or any portion thereof which is used, intended to be 
used, or designed to be occupied for human habitation purposes, including, but not limited to, 
houses, hotels, motels, apartments and condominiums. 
Exemption Decision means a decision of the Division, in consultation with the Department, to 
exempt a Tributary from regulation under St. 1992 c. 36 issued pursuant to 350 CMR 
11.06(4)(g). 
Flood plain means the land adjoining a Tributary, Reservoir or Surface Water, which is subject 
to inundation from a flood having a 1 % chance of being equaled or exceeded in any given year, 
commonly known as the 100 year flood plain, as determined by reference to the Maps, 350 CMR 
11.07.  
Generate or Generation of Pollutants means the origination, creation or production of Pollutants.  
Ground water means water below the land surface in a saturated zone, including perched ground 
water.  
Hazardous Material or Waste means any material or waste, in whatever form, which because of 
its quantity, concentration, corrosivity, flammability, reactivity, toxicity, or infectious, chemical 
or radioactive characteristics, either separately or in combination with any substance or 
substances, constitutes a present or potential threat to human health, safety, welfare, or to the 
environment. Hazardous Material or Waste shall include those materials listed in 40 CFR 261, or 
310 CMR 40.900 Appendix I. 
Impervious means not allowing entrance or passage of water due to the presence on or above the 
ground of material having a percolation rate of greater than 30 minutes per inch, including, but 
not limited to, pavement, concrete, stone, peat, loam and other organic matter.  
Leaching Field means a soil absorption system as such term is defined in Title 5 (350 CMR 
15.00). 
List of Affected Parcels means the list developed by the Division from maps prepared pursuant 
to M.G.L. c. 92 ' 107A(q). 
Lot means an area of land subject to St. 1992 c. 36 in one ownership with definite boundaries 
described in a deed or shown on a plan recorded in the registry of deeds or registered in the 
registry district of the land court. 
Maps means the maps described in 350 CMR 11.07. 
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Majority means more than half of the members of any body making a decision pursuant to 350 
CMR 11.00. 
Natural Basin means an area bounded peripherally by a water parting and draining ultimately to 
a particular water course or body of water; the catchment area or drainage basin from within 
which the waters of a stream or stream system are drawn. 
Owning an Interest in Real Property or Real Property Interest means having alone, or jointly or 
severally with others: 
(a) legal title to real property;  
(b) the care, charge or control of real property in any capacity including, but not limited 
to as agent, executor, executrix, administrator, administratrix, trustee, or guardian of the 
estate of the holder of legal title;  
(c) lessee under a written lease; or  
(d) an agent, trustee or other person appointed by the Courts of the Commonwealth. 
Papers means all requests, documents, papers, notices, appeals and other written communications 
permitted or required by the regulations to be filed with the Division or the Commission. 
Party Aggrieved means any Person who, because of an act or failure to act by the Division or the 
Commission under St. 1992 c. 36 or 350 CMR 11.00, may suffer an injury in fact which is 
different, either in kind or magnitude, from that suffered by the general public, and which is 
within the scope of the interests identified in St. 1992 c. 36. Such party must specify, in writing, 
sufficient facts to allow the Division or the Commission to determine whether or not the party is, 
in fact, aggrieved. 
Person means an individual, partnership, corporation, firm, association or group, including a city, 
town, county, the Commonwealth or other governmental unit owning property or carrying on an 
activity regulated by St. 1992 c. 36.  
Plans means such data, maps, engineering drawings, calculations, specifications, schedules and 
other materials, if any, deemed necessary by the Division to describe the Lot, portion of the Lot 
or the Alteration to determine the applicability of St. 1992 c. 36 or to determine the impact of the 
Alteration upon the interests identified in St. 1992 c. 36.  
Pollutant means any substance, man-made or resulting from human activities, that can alter the 
biological, chemical, physical, or radiological character of water. 
Reservoir means either the Wachusett or the Quabbin Reservoir. 
Sewage Treatment Facility means any wastewater treatment facility used for treating, 
neutralizing or stabilizing sewage, including: treatment or disposal plants; the necessary 
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intercepting outfall and outlet sewers; pumping stations integral to such facilities; and equipment 
and appurtenances related to the foregoing.  
Sewer System means pipelines or conduits, pumping stations, force mains, and all other 
structures, devices, appurtenances, and facilities used for collecting and conveying wastes to a 
site or works for treatment or disposal. 
Storage means the actual or intended containment on a temporary basis or permanent basis which 
does not constitute Disposal.  
Structure means a combination of materials assembled at a fixed location to give support or 
shelter, such as, but not limited to, a Dwelling, a building, framework, retaining wall, tent, 
reviewing stand, platform, bin, fence over six feet high, sign, flagpole, recreational tramway, 
mast for radio antenna or the like. The word “structure” shall be construed, where the context 
requires, as though followed by the words “or part or parts thereof.” 
Subsurface Waste Water Disposal System means an on-site subsurface sewage disposal system 
as defined in Title 5 (310 CMR 15.00). 
Surface Water(s) means water in the Watersheds, including any lake, spring, impoundment, and 
pond, as determined by reference to the Maps, 350 CMR 11.07. Surface water shall include the 
land located thereunder and the Banks thereto. Surface water shall exclude all Reservoirs, 
Tributaries, Aquifers, Ground waters, and man-made farm ponds used for irrigation, as well as 
so-called great ponds of the Commonwealth which do not drain into a Tributary or a Reservoir.  
Title 5 means Title 5 of the Massachusetts Environmental Code governing standard requirements 
for the siting, constructing, repair, replacement and maintenance of on-site sewage treatment and 
disposal systems, 310 CMR 15.00. 
Treatment means any method, technique, or process, including neutralization, incineration, 
stabilization or solidification, designed to change the physical, chemical or biological character 
or composition of any Hazardous Material or Waste so as to neutralize such Material or Waste or 
so as to render such Material or Waste less hazardous, non-hazardous, safer to transport, 
amenable to storage, or reduced in volume, except such method or technique as may be included 
as an integral part of a manufacturing process at the point of generation.  
Tributary means a body of running water, including a river, stream, brook and creek, which 
moves in a definite channel in the ground due to a hydraulic gradient and which flows ultimately 
into a Reservoir in the Watersheds or the Ware River above the Ware River intake, as 
determined by reference to the Maps, 350 CMR 11.07. A Tributary shall include the land over 
which the water therein runs and the Banks thereto.  
Uses and Activities means those uses and activities described in M.G.L. c. 92, ' 107A(a) and 
(b)(2) and 350 CMR 11.04(3). 
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Variance Decision means the written decision issued by the Division pursuant to 350 CMR 
11.06(3)(g). 
Waters of the Watershed System means all waters that in their natural course would flow into the 
Ware River above the Colbrook Diversion, the open channel of the Wachusett Aqueduct, the 
Quabbin, Wachusett, Sudbury and Foss reservoirs and any other lake, pond, reservoir, aqueduct, 
stream, ditch, watercourse or any other open water under the provision of M.G.L. c. 92, ' 109. 
Watershed Reservation(s) means land within the Watershed System and described in St. 1972 c. 
737 as amended by St. 1990 c. 436. 
Watershed(s) means the Natural Basin from within which water drains or in the natural course 
would drain into the Quabbin Reservoir, the Wachusett Reservoir, or the Ware River upstream of 
the Ware River intake.  
Watershed System means: 
(a) all real and personal property interests held by or on behalf of the Commonwealth 
immediately prior to the effective date of St. 1992 c. 36 in and for the Department of 
Conservation and Recreation water system which were part of or appurtenant to the 
Quabbin Watershed, Quabbin Reservoir, Ware River Watershed, Wachusett Watershed, 
Wachusett Reservoir, North and South Sudbury watersheds, Sudbury Reservoir, 
Framingham Reservoirs 1, 2 and 3, Blue Hills Reservoir, Bear Hill Reservoir, Spot Pond 
Reservoir, Fells Reservoir, Weston Reservoir, Norumbega Reservoir, Chestnut Hill 
Reservoir, including land, easements, buildings, Structures, all equipment, machinery, 
vehicles and appliances, improvements, water rights and rights in source of water supply; 
and 
(b) all enlargements and additions to the former Department of Conservation and 
Recreation water system acquired or constructed by the Division for the purpose of the 
Watershed System, including land, easements, buildings, Structures, equipment, 
machinery, vehicles, and appliances, improvements, reservoirs, dams, water rights and 
rights in sources of water supply, but excluding the Waterworks System of the Authority.  
Waterworks System means waterworks system as defined in M.G.L. c. 92 App. and 360 CMR 
10.00 et seq.. 
Wetlands Protection Act means the Wetlands Protection Act, M.G.L. c. 131, ' 40 and regulations 
promulgated pursuant thereto, 310 CMR 10.00 et seq. 
11.04: Jurisdiction 
(1) Areas Regulated. Areas regulated by St. 1992 c. 36 and 350 CMR 11.00 include those 
portions of the Watersheds which lie: 
(a) within 400 feet of the Bank of a Reservoir; 
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(b) within 200 feet of the Bank of a Tributary or Surface Waters; 
(c) within the area between 200 and 400 feet of the Bank of a Tributary or Surface 
Waters; 
(d) within the Flood plain of a Tributary or Surface Waters, including that flood plain; 
(e) within Bordering Vegetated Wetlands that border on Tributaries or Surface Waters or 
Reservoirs; 
(f) within land that overlays an Aquifer with a potential well yield of 100 gallons per 
minute or more as determined in accordance with St. 1992 c. 36 and 350 CMR 11.00; or 
(g) within land that overlays an Aquifer with a potential well yield of one or more but 
less than 100 gallons per minute pursuant to a finding by the Division, in consultation 
with the Department, that regulation of said Aquifer is necessary for the protection of the 
quality of the water in the Surface Waters, Aquifers, Reservoirs or Tributaries. 
(2) Presumptions - Properties Identified in the List of Affected Parcels. For purposes of 350 
CMR 11.00, all properties identified in the List of Affected Parcels shall be presumed to be in an 
area regulated under 350 CMR 11.04(1)(a) through (g). Any property which is not identified in 
the List of Affected Parcels shall be presumed not to be in an area regulated under 350 CMR 
11.04(1)(a) through (f).  
(3) Uses and Activities Regulated or Prohibited.  
(a) Any Alteration, or the Generation, Storage, Disposal or Discharge of Pollutants is 
prohibited within those portions of the Watershed that lie:  
1. within 400 feet of the Bank of a Reservoir (350 CMR 11.04(1)(a)); or  
2. within 200 feet of the Bank of a Tributary or Surface Waters (350 CMR 
11.04(1)(b)). 
(b) 1. Within those portions of the Watershed that lie: 
a. within the area between 200 and 400 feet of the Bank of a Tributary or 
Surface Water (350 CMR 11.04(1)(c)); 
b. within the Flood plain of a Tributary or Surface Water (350 CMR 
11.04(1)(d)); 
c. within Bordering Vegetated Wetlands that border on Tributaries or 
Surface Waters or Reservoirs (350 CMR 11.04(1)(e)); 
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d. within land that overlays an Aquifer with a potential well yield of 100 
gallons per minute or more as determined in accordance with St. 1992 c. 
36 and 350 CMR 11.00 (350 CMR 11.04(1)(f)); or 
e. within land that overlays an Aquifer with a potential well yield of one or 
more but less than 100 gallons per minute, pursuant to a finding by the 
Division, in consultation with the Department, that regulation of said 
Aquifer is necessary for the protection of the quality of the water in the 
Surface Waters, Aquifers, Reservoirs or Tributaries (350 CMR 
11.04(1)(g)), 
2. the following uses are prohibited:  
a. the Disposal of Pollutants from either privately or publicly owned 
Sewage Treatment Facilities; 
b. the placement of the Leaching Field of a Subsurface Waste Water 
Disposal System less than four feet above the maximum water table level 
as measured at the time of annual high water; 
c. the storage of liquid petroleum products of any kind; provided, 
however, that an end user of such product, such as a resident in connection 
with normal residential use or a person responsible for supplying heat to a 
residence, may store a reasonable volume of such material so long as such 
storage is in a free standing container inside of the Structure, which 
Structure shall include at a minimum a foundation thereof with a poured 
cement slab floor or a concrete reservoir of sufficient volume to hold 125 
percent of the tank's capacity; 
d. the Treatment, Disposal, use, generation or Storage of Hazardous 
Material or Waste, except a reasonable volume of Hazardous Material or 
Waste incidental to normal residential use; 
e. the Storage and the Disposal of solid waste other than a reasonable 
volume incidental to normal residential use; 
f. the outdoor Storage of road salt or other de-icing chemicals; provided, 
however, that 350 CMR 11.00 shall not prohibit the outdoor Storage of 
sand, gravel or materials used in road construction which are not 
Hazardous Materials or Waste;  
g. the outdoor Storage of fertilizers, herbicides and pesticides; 
h. the use or Storage of pesticides or herbicides which carry a mobility 
rating as provided for by the United States Environmental Protection 
Agency or which have been determined by the Commonwealth using 
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United States Environmental Protection Agency standards to pose a threat 
or potential threat to Ground water; 
i. the outdoor, uncovered Storage of manure; 
j. the servicing, washing or repairing of boats or motor vehicles other than 
as reasonably incidental to normal residential use; 
k. the operation of junk and salvage yards; 
l. the rendering Impervious of more than ten percent of any Lot or 2,500 
square feet, whichever is greater; 
m. the excavation of gravel and sand to a depth greater than six feet above 
the maximum water table, except where incidental to the construction of 
permitted Structures; 
n. the Alteration of Bordering Vegetated Wetlands;  
o. any other activity which could degrade the quality of the water in the 
Watersheds as determined by the Division after consultation with the 
Department; provided, however, that de-icing may be performed on a 
roadway under procedures approved by the Commonwealth's Secretary of 
Environmental Affairs; or 
p. the construction of any Dwelling which exceeds a density of two 
bedrooms per acre or any use which may generate more than 220 gallons 
of sanitary sewage per acre per day.  
(c) In addition to, and without limiting, the prohibitions contained in 350 CMR 
11.04(3)(a) and (3)(b), within those portions of the Watersheds which overlay Aquifers 
with potential well yields of between 100 and 300 gallons per minute as determined by 
the Division, or land whose regulation has been determined to be necessary for the 
protection of the quality of the water in the Surface Waters, Aquifers, Reservoirs and 
Tributaries, pursuant to 350 CMR 11.04(1)(g), the construction of any Dwelling which 
exceeds a density of one and one-third bedrooms per acre and any use which may 
generate more than 147 gallons of sanitary sewage per acre per day are prohibited. 
(d) In addition to, and without limiting, the prohibitions contained in 350 CMR 
11.04(3)(a), (3)(b) and (3)(c), within those portions of the Watersheds that overlay 
Aquifers with potential well yields of over 300 gallons per minute as determined by the 
Division, the construction of any Dwelling which exceeds a density of one bedroom per 
acre and any use which may generate more than 110 gallons of sanitary sewage per acre 
per day are prohibited. 
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(e) In making the calculation required under 350 CMR 11.04(3)(b)2.l. all contiguous real 
property within an area described in 350 CMR 11.04(1) owned by the same Person shall 
be used, in the aggregate; provided, however, that said area may be so used in making 
such calculation for only one Lot. 
(f) In making the calculation required under 350 CMR 11.04(3)(b)2.p., all contiguous real 
property within an area described in 350 CMR 11.04(1) owned by the same Person shall 
be used, in the aggregate, to determine the total acreage for density purposes; provided, 
however, that said area may be so used for determining area density for only one Lot. 
11.05: Exemptions 
The provisions of 350 CMR 11.04 shall not apply to the following: 
(1) Uses, Structures or Facilities in Existence. Uses, Structures or facilities lawfully in existence 
or for which all applicable municipal, state and federal permits and approvals, other than 
building permits and permits for septic systems, were obtained prior to July 1, 1992; 
(2) Reconstruction, Extension or Structural Change. Any reconstruction, extension or structural 
change to any Structure lawfully in existence on July 1, 1992, provided that such reconstruction, 
extension or structural change: 
(a) does not constitute a substantial change to or enlargement of that lawfully existing 
Structure; and  
(b) does not degrade the quality of the water in the Watershed; 
(3) Lot in Existence. The construction of one single-family Dwelling on any Lot existing as such 
prior to July 1, 1992, or the division of an owner occupied Lot existing as such as of July 1, 1992 
into one additional Lot for a single family dwelling; provided that, wherever possible, there shall 
be no Alterations within the areas described in 350 CMR 11.04(1)(a) and 11.04(1)(b); 
(4) Construction - Sewer System. The construction of any Dwelling described in 350 CMR 
11.04(3)(b)2.p., 11.04(3)(c) or 11.04(3)(d) if a Sewer System existed prior to July 1, 1992 to 
which a direct connection shall be made without expansion of capacity and said connection is 
used for all sanitary sewage of any Dwelling or other Structure resulting from said construction; 
(5) Tributaries. Tributaries, or portions thereof, which the Division, in consultation with the 
Department, has exempted pursuant to 350 CMR 11.00, upon a determination that such 
exemption will pose no significant risk to the quality of the water, after taking into account the 
rate of flow, slope, soil characteristics, proximity to a Reservoir or the Ware River above the 
Ware River intake, the current level of water quality and the current degree of development; 
(6) Work of the Division. The Division, in the performance of its responsibilities and duties to 
protect the quality of the water in the Watersheds, or the Authority in the performance of its 
responsibilities and duties to maintain, operate and improve the Waterworks System; 
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(7) Conversion of Land for Agricultural Use. Conversion of Land for Agricultural Use or 
preparation of Land for Agricultural Use; provided, however, that such conversion shall be made 
under a plan approved by the United States Department of Agriculture, Soil Conservation 
Service and the Commission, in consultation with the Commonwealth's Department of Food and 
Agriculture; 
(8) Maintenance of Public Roadways in Existence. The maintenance, repair, replacement or 
reconstruction of public roadways existing as of September 1, 1989 or railroad track and rail bed 
existing as of September 1, 1990, including associated drainage systems, that are necessary to 
preserve or restore the facility's serviceability for the number of travel lanes and uses existing as 
of September 1, 1990; provided, however, that in the case of any replacement the design is 
substantially the functional equivalent of, and is of similar alignments to that which is being 
replaced; provided, further, that design plans and specifications for said work on roadways, or 
railroad track and rail beds are provided to the Division prior to the work's commencement; 
(9) Maintenance or Improvement - Agricultural. Activities relating to normal maintenance or 
improvement of Land in Agricultural Use; provided, however, that such activities do not impair 
the quality of the water; 
(10) Construction of Public Highways. The construction of public highways, railroad track and 
rail beds and facilities directly related to their operation; provided, that the Commonwealth's 
Secretary of Environmental Affairs has determined that such highway or transportation service 
construction project requires direct access to or location in the lands described in 350 CMR 
11.04(1) to avoid or minimize damages to the environment and that said Secretary and the 
Division have determined that such construction does not materially impair the quality of the 
water in the Watersheds; 
(11) Maintenance of Public Utilities. The maintenance, repair or expansion of lawfully located 
Structures or facilities used in the service of the public to provide electric, gas, water, sewer, 
telephone, telegraph and other telecommunication services; provided, however, that such 
maintenance, repair or expansion activities, Structures, or facilities do not materially impair the 
quality of water in the Watersheds as determined by the Division after consultation with the 
Department; 
(12) Maintenance of Public Utilities - Wetlands. The maintenance, repair or replacement, but not 
the substantial changing or enlargement of, an existing and lawfully located Structure or facility 
used in the service of the public and used to provide electric, gas, water, sewer, telephone, 
telegraph and other telecommunication services in Bordering Vegetated Wetlands; provided, 
however, that such maintenance and repair activities do not materially impair the quality of water 
in the Watersheds; 
(13) Clean up or Prevention of Releases. The undertaking by any Person, municipality, the 
United States government or the Commonwealth of temporary operations to clean up, prevent or 
mitigate releases of Hazardous Material or Waste; 
(14) Changes in Agricultural Crops Produced. Changes in agricultural crops produced; 
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(15) Agricultural Technologies. The use of new or existing agricultural technologies that do not 
degrade the quality of water in the Watersheds more than the present agricultural technologies 
that such new or existing agricultural technologies replace; and 
(16) Municipal Sewage Treatment Facility or Water System. The construction of a new 
municipal Sewage Treatment Facility or new municipal water system if the Division determines 
that water quality will not be adversely impacted from said construction and provided that such 
new systems comply with all existing regulations and standards applicable to water pollution 
abatement districts. 
11.06: Procedures 
(1) Advisory Rulings 
(a) Request for Advisory Ruling. Any person Owning an Interest in Real Property may, by 
written request to the Division at the addresses specified in 350 CMR 11.11 by certified 
mail or hand delivery, request an Advisory Ruling as to: 
1. whether such Person's property is located within an area regulated by St. 1992 
c. 36 or 350 CMR 11.00; or  
2. whether existing or proposed Structures, Uses or Activities on such Person's 
property are permitted under St. 1992 c. 36 or 350 CMR 11.00 by virtue of the 
exemptions set forth in 350 CMR 11.05. 
(b) Information Required. Such written request shall identify the property by street 
address and include: 
1. a copy of the current Assessor's Map showing the location of the property or 
reference to the applicable Assessor's Map by sheet and parcel number;  
2. a copy of (or reference to) the most recent edition of the Massachusetts 
Geographic Information System map based on the United States Geological 
Survey, 1 to 25,000 scale, quadrangle maps, showing the location of the property;  
3. a copy of such Owner's deed as recorded in the applicable registry of deeds; 
and  
4. copies of any plans, mortgage inspection plans and tape surveys of the property 
which are available. 
(c) Issuance of Advisory Ruling. Within 30 days of the Date of Submission of a request 
for Advisory Ruling, the Division may issue a written ruling to the Person who submitted 
the request, or in its sole discretion, the Division may notify such Person that a request 
for Watershed determination of applicability is required pursuant to 350 CMR 11.06(2). 
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(d) Remedy. The Person to whom an Advisory Ruling is issued shall have no right to 
appeal such ruling, but may at such Person's election, submit a request for Watershed 
determination of applicability or an application for variance in accordance with 350 CMR 
11.00. A Person who has not been issued an Advisory Ruling within 30 days may, at such 
Person's election, resubmit the request, or submit a request for Watershed Determination 
of Applicability or an application for variance in accordance with 350 CMR 11.06. 
(e) Authorization; limitations. Any Advisory Ruling hereunder shall be issued by the 
Division pursuant to and subject to the limitations of M.G.L. c. 30A, ' 8. 
(2) Requests for Watershed Determinations of Applicability 
(a) Filing. Any Person Owning an Interest in Real Property who desires a determination 
as to whether or not:  
1. such Person's property is located within an area regulated by St. 1992 c. 36 or 
350 CMR 11.00; 
2. proposed Structures, Uses or Activities on such Person's property are permitted 
under St. 1992 c. 36 or 350 CMR 11.00; 
3. a reconstruction, extension or structural change constitutes a substantial change 
or enlargement or one which will degrade the quality of water under 350 CMR 
11.05(2);  
4. Alterations within areas described in 350 CMR 11.04(1)(a) and 11.04(1)(b) in 
connection with construction permitted under 350 CMR 11.05(3) are possible;  
5. the maintenance, repair or replacement activities described in 350 CMR 
11.05(9), (10) or (11) will impair or materially impair the quality of the water in 
the Watersheds; or 
6. a new municipal Sewage Treatment Facility or new municipal water system 
will have an adverse impact on water quality under 350 CMR 11.05(16), 
may submit to the superintendent of the Reservoir of the Watershed in which such 
property is located at the address specified in 350 CMR 11.11, by certified mail or hand 
delivery, a request for Watershed determination of applicability (See 350 CMR 11.13). 
(b) Land Surveyor Determination. Any request for Determination under 350 CMR 
11.06(2)(a)1. shall be accompanied by a written determination of a land surveyor 
registered with the board of registration of professional engineers and land surveyors of 
the Commonwealth as to whether such Person's real property interests are located within 
areas regulated by St. 1992 c. 36.  
 2008 DCR Watershed Protection Plan Update  104 
Volume I: The DCR Watershed System   
(c) Related Statement. Requests for Watershed Determinations other than those in 350 
CMR 11.06(2)(a)1. shall include a detailed description of the Structures, Uses and 
Activities which are proposed. 
(d) Additional Materials. All surveys and additional materials or studies required to make 
a determination, whether or not requested by the Division, shall be prepared and 
delivered at the sole cost of the Person desiring the determination. 
(e) Issuance of Applicability Decision. Within 60 days of the Date of Submission of such 
request for Watershed Determination, the Division shall issue a written Applicability 
Decision to the Person who submitted such request, in form suitable for recording in the 
registry of deeds or registration in the registry district of the land court where the 
property is located (See 350 CMR 11.13), which shall contain a brief statement of the 
reasons for the Decision. If the Division fails to issue the Applicability Decision within 
such 60 day period, the Division shall be deemed to have: 
1. concurred with the land surveyor's determination set forth in a request for 
Determination under 350 CMR 11.06(2)(a)1.; or  
2. determined that the proposed Structures, Uses and Activities on such Person's 
property described in the request for Determination are permitted by St. 1992 c. 
36 and 350 CMR 11.00; or  
3. determined that such Structures, Uses and Activities will not impair or 
materially impair the quality of water in the Watersheds. 
(f) Appeal. A Person to whom the Division's Applicability Decision has been issued, who 
seeks to appeal such Decision, shall file a Notice of Claim for an Adjudicatory 
Proceeding with the Commission at the address specified in 350 CMR 11.11 within 21 
days from the Date of Issuance of the Decision by the Division. The procedures for 
appeal before the Commission shall be as set forth in 801 CMR 1.00 et seq. At the time 
of filing of such Notice of Claim, a copy shall also be filed with the Division. 
(3) Variances  
(a) Variances. The Division may grant a variance from the provisions of St. 1992 c. 36 
and 350 CMR 11.00 with respect to particular Structures, Uses and Activities, and shall 
grant, upon request, a variance with respect to crossings of Tributaries and Bordering 
Vegetated Wetlands, where the Division specifically finds that owing to circumstances 
relating to the soil conditions, slope, or topography of the land affected by such 
Structures, Uses or Activities, desirable relief may be granted without substantial 
detriment to the public good and without impairing the quality of water in the 
Watersheds. 
(b) Presumptions and Standards for Required Findings.  
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1. There shall be a presumption that granting a variance from the applicability of 
St. 1992 c. 36 and 350 CMR 11.00 to specific Structures, Uses and Activities is 
contrary to the achievement of the purpose of St. 1992 c. 36. This presumption 
may be rebutted only by the submission of credible evidence by the Person 
submitting the application for variance to establish that such variance may be 
granted without substantial detriment to the public good and without impairment 
of water quality in the Watersheds. 
2. The standard of substantial detriment to the public good shall mean a factual 
determination by the Division of the overall effect of the proposed Structure, Use 
or Activity at a particular location in relation to the purpose of St. 1992 c. 36. 
3. The standard of impairment of water quality shall mean: 
a. the risk of water quality impairment presented by Structures, Uses and 
Activities which are permissible under all other relevant federal, state and 
local laws, but would not be permissible under 350 CMR 11.00 without a 
variance; and 
b. the cumulative risk of water quality impairment from all Structures, 
Uses and Activities allowed under current regulations over time. 
(c) Applications. Any Person Owning an Interest in Real Property may make an 
application for variance to the Division (See 350 CMR 11.13) by filing the same by 
certified mail or hand delivery with the Division at the address specified in 350 CMR 
11.11. A copy of the application for Variance shall be sent to the Department at the 
address specified in 350 CMR 11.11. 
(d) Detailed Statement. The application for variance shall include a detailed description 
of the Structures, Uses and Activities proposed on such Person's property. The 
application for variance shall include detailed information regarding each specifically 
enumerated factor stated in 350 CMR 11.06(3)(a). Detailed information regarding each 
factor shall be provided as follows: 
1. Soil Conditions. A map prepared at a minimum scale of 1”=100' indicating the 
soil types as mapped by the USDA Soil Conservation Service (“SCS”) shall be 
provided. Site specific soils data, including borings, test pits and percolation tests, 
may be submitted including copies of all field logs, notes, observations, 
conclusions and test methods employed. A detailed analysis of the soil 
characteristics of erodibility and permeability shall be provided. Permeability 
should be described in terms of percolation rate measured as minutes per inch as 
specified in Title 5 (310 CMR 15.00). 
2. Slope. Calculations of the ground slope at all lands within the areas that would 
be subject to St. 1992 c. 36 if the variance were not granted shall be provided. The 
results of such calculations shall be presented graphically on a map prepared at a 
 2008 DCR Watershed Protection Plan Update  106 
Volume I: The DCR Watershed System   
scale of 1”=100' or larger, expressed as percent slope. Where applicable, the 
average slope of a Tributary measured as the change in elevation divided by the 
distance in stream miles from the upstream point of the Tributary at or near such 
Person's property to the downstream point of the Tributary at or near such 
Person's property shall also be stated. 
3. Topography. A topographical plan at a minimum scale of 1”=100' or larger 
showing contour elevations at two foot intervals shall be submitted. Said plan 
shall be prepared and stamped by a professional surveyor or engineer registered in 
the Commonwealth of Massachusetts and shall show the location of all areas 
which would be subject to St. 1992 c. 36 if the variance were not granted. The 
plan shall show the location of all Ground water, soil and percolation test 
locations. Such topographic information as depth to the maximum annual high 
Ground water table, depth to ledge or refusal, and distances from all mapped and 
unmapped streams, ponds and water bodies shall also be provided. 
4. Water Quality. The application shall include a detailed analysis of the impacts 
on Surface Water and, where applicable, Ground water quality of any proposed 
Structure, Use or Activity which would be allowed if the variance is granted. An 
evaluation of the potential impact of such proposed Structure, Use or Activity on 
water quality by reference to the Department's Surface Water Quality Standards 
for Class A Surface Waters and Outstanding Resource Waters of the 
Commonwealth, set forth in 314 CMR 4.00 et seq., and/or where applicable, the 
Massachusetts Ground Water Quality Standards, set forth in 314 CMR 6.00 et 
seq. shall be provided. The application shall include the water quality data and 
results to support each analysis and shall provide a detailed description of any 
methodology employed in performing such analysis to show that water quality 
will not be impaired by the Structure, Use and Activity for which the variance is 
being requested, whether during construction or upon continued use or operation 
of such Structure, Use or Activity. 
5. Mitigating Measures. The application shall include an analysis of any 
mitigating measures which will be used which would enable the Division to grant 
a variance without substantial detriment to the public good and without impairing 
the quality of water in the Watersheds.  
(e) Additional Materials. All surveys and additional materials or studies required to act 
on an application for variance, whether or not requested by the Division, shall be 
prepared and delivered at the sole cost of the Person submitting the application. 
(f) Public Hearing. Within 30 days of the Date of Submission of the application for 
variance with the Division, the Division shall hold a public hearing. Notice of the time 
and place of the public hearing shall be given by the Division, at the expense of the 
Person who submitted the application, not less than five days prior to such hearing by 
publication in a newspaper of general circulation in the city or town where the property in 
question is located and by mailing a copy of such notice to the Person who submitted the 
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application at the address specified in the application, and to the Building Inspector, 
Conservation Commission, and Board of Health in such city or town. At the request of 
the Person who submitted the application filed with the Division at least two days before 
the date of such hearing, the date of the hearing may be rescheduled to a time which is 
mutually convenient for such Person and the Division, provided that such rescheduled 
time shall permit re-publication of notice as provided herein.  
The public hearing may be continued, with the consent of the Person who submitted the 
application, to an agreed upon date, which shall be announced at the hearing. At the 
public hearing, such Person may be represented by counsel and/or professional 
consultants and may present oral or written evidence and oral or written testimony of 
witnesses. 
(g) Variance Decision. Within 30 days of the close of the public hearing, the Division 
shall issue a written Variance Decision on the application for variance. If the variance is 
granted, the Division may impose in the Variance Decision such reasonable conditions, 
safeguards and limitations as it may find desirable in its sole discretion, which, based on 
the application for variance and the evidence presented at the public hearing, are 
necessary to protect the water in the Watersheds. If a variance is denied, the Variance 
Decision shall contain a brief statement of the reasons for the denial. The granting of a 
variance is limited to the provisions of St. 1992 c. 36. All other applicable laws, 
regulations and ordinances shall not be affected by the granting of a variance. 
(h) Recording of Variance Decision. No variance granted hereunder shall take effect until 
a Variance Decision (See 350 CMR 11.13) shall have been recorded and indexed in the 
grantor index in the registry of deeds or registered in the registry district of the land court 
for the county or district where the property is located, containing any conditions 
applicable thereto and describing the land by metes and bounds or by reference to a 
recorded or registered plan showing the property's boundaries.  
(i) Appeal. A Person to whom a Variance Decision is issued, who seeks to appeal the 
Division's Variance Decision, shall file a Notice of Claim for an Adjudicatory Proceeding 
with the Commission at the address specified in 350 CMR 11.11 within 21 days from the 
Date of Issuance of the Variance Decision by the Division. The procedures for appeal 
before the Commission shall be as set forth in 801 CMR 1.00 et seq. At the time of filing 
of such Notice of Claim, a copy shall also be filed with the Division. 
(4) Exemption of a Tributary  
(a) Exemption of a Tributary. The Division, in consultation with the Department, may 
exempt a Tributary, or portions thereof, upon a determination that such exemption will 
pose no significant risk to the quality of water, after taking into account the following 
factors: 
1. rate of flow; 
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2. slope; 
3. soil characteristics; 
4. proximity to a Reservoir or the Ware River above the Ware River intake; 
5. the current level of water quality; and 
6. the current degree of development. 
(b) Presumptions and Standards for Required Findings. 
1. The standard of no significant risk to the quality of water refers to: 
a. the risk of water quality impairment presented by Structures, Uses and 
Activities which are permissible under all other relevant state, federal and 
local laws, but would not be permissible under 350 CMR 11.00 without an 
exemption; and 
b. the cumulative risk of water quality impairment from all Structures, 
Uses and Activities allowed under current regulations over time. 
2. There shall be a presumption that exempting a Tributary or portion thereof is 
contrary to the achievement of the purpose of St. 1992 c. 36. The presumption 
may be rebutted only by the submission of credible evidence by the Person 
submitting the request for Exemption to establish that such exemption will pose 
no significant risk to the quality of water, taking into account the factors 
enumerated at 350 CMR 11.06(4)(a). 
(c) Requests for Exemption.  
1. A request for Exemption of a Tributary may be made by: 
a. An affected landowner; 
b. Any state agency or regional planning commission; 
c. The Board of Selectmen, City Council, Mayor, Planning Board or 
Conservation Commission of any city or town which would be affected by 
the exemption; or 
d. The Governor or any member of the General Court. 
2. A request for Exemption of a Tributary shall be made to the Division (See 350 
CMR 11.13) by filing the same by certified mail or hand delivery with the 
Division at the address specified in 350 CMR 11.11. A copy of the request for 
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Exemption of a Tributary shall be sent to the Department at the address specified 
in 350 CMR 11.11. 
(d) Detailed Statement. The request for Exemption of a Tributary shall include detailed 
information regarding each specifically enumerated factor listed in 350 CMR 
11.06(4)(a)1. through 6. Such detailed information shall be provided based on conditions 
existing as of the time of the request and based on conditions which would, or may, result 
if such exemption were granted and if development occurred to the maximum extent and 
type allowed by current law. Detailed information on each factor shall be provided as 
follows: 
1. Flow Rate. The request shall include the flow rate of the Tributary stated as the 
annual average daily stream flow, reported as cubic feet per second (“cfs”) as 
measured at the downstream point of discharge for the Tributary or portion 
thereof, taking into account the entire contributing drainage area. Such flow rate 
may be based on field data collected in accordance with accepted stream flow 
measurement methods as established by the United States Geologic Survey, or 
estimated based on procedures established by the United States Geologic Survey. 
The request shall describe, in depth, the basis and method employed for the 
reported flow rate to assess full build-out scenarios. 
2. Slope. The request shall state the average slope at the Tributary measured as the 
change in elevation divided by the distance in stream miles from its source to the 
downstream point of discharge. The ground slope of all lands adjacent to the 
Tributary within the areas that would be subject to St. 1992 c. 36 if the exemption 
were not granted shall be calculated and the results of such calculations shall be 
presented graphically on a map prepared at a scale of 1”=100' or larger, expressed 
as percent slope. 
3. Soil Characteristics. A map prepared at a minimum scale of 1”=100' shall be 
submitted indicating the soil types as mapped by the SCS. Site specific soils data 
supporting or contradicting the SCS soil mapping including borings, test pits and 
percolation tests may be submitted including copies of all field logs, notes, 
observations, conclusions and test methods employed. A detailed analysis of the 
soil characteristics of erodibility and permeability shall be provided. Permeability 
should be described in terms of a percolation rate measured as minutes per inch as 
specified in Title 5 (310 CMR 15.00). 
4. Proximity to a Reservoir or the Ware River above the Ware River Watershed. 
Proximity of the Tributary proposed to be exempted to a Reservoir or the Ware 
River above the Ware River intake shall be indicated by reference to the 
Protection Zone, defined by the Department's Division of Water Supply, 
Watershed Resource Protection Plan Policy as Zone A, Zone B and Zone C. The 
measured distance in stream miles from the downstream discharge point of the 
Tributary or portion thereof in question from that Tributary's ultimate point of 
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confluence with a Reservoir or stream miles above the Ware River intake shall be 
stated. 
5. Water Quality. The request shall include water quality monitoring data for the 
Tributary consisting of, at a minimum, monthly samples for a continuous one year 
period at a sampling station located at or near the downstream point of discharge 
of the Tributary or portion thereof for which exemption is requested. Water 
quality data of the Division and the Department may be utilized in satisfaction of 
this requirement where such data is available. Minimum analysis shall include 
fecal coliform bacteria, color, turbidity, temperature, pH, dissolved oxygen, total 
suspended solids, total phosphorus, ammonia nitrogen and chloride. A detailed 
analysis of the water quality data with reference to the Department's Surface 
Water Quality Standards for Class A Surface Waters and Outstanding Resource 
Waters of the Commonwealth, 314 CMR 4.00 et seq., shall be provided. The 
request shall include a detailed analysis of the impact on water quality of any 
potential Structures, Uses or Activities allowed if the exemption is granted. 
6. Development. A general plan showing existing land use within the contributing 
drainage area upstream at the point of discharge of the Tributary or portion 
thereof shall be provided. The request shall include a calculation of the percent 
imperviousness of the contributing drainage area based on the existing land uses 
shown and shall indicate the change of percent imperviousness which may result 
from any Structures, Uses or Activities allowed or proposed if the exemption is 
granted. 
7. Other Information. The request shall include a detailed description of the 
Structures, Uses and Activities which are or may be proposed to occur within 
those areas which would be subject to St. 1992 c. 36 without the exemption and 
shall include an analysis of any mitigating measures which will be used which 
would ensure that granting the exemption would present no substantial risk to the 
quality of water. 
(e) Additional Materials. All surveys and additional materials or studies required to act 
on a request for Exemption of a Tributary, whether or not requested by the Division, shall 
be prepared and delivered at the sole cost of the Person submitting the request. 
(f) Public Hearing. Within 30 days of the Date of Submission of the request for 
Exemption of a Tributary with the Division and the Department, the Division and the 
Department shall hold a public hearing. Notice of the time and place of the public hearing 
shall be given by the Division, at the expense of the Person who submitted the request, 
not less than five days prior to such hearing by publication in a newspaper of general 
circulation in the city or town where the property in question is located and by mailing a 
copy of such notice to the Person who submitted the request at the address specified in 
the request, and to the Building Inspector, Conservation Commission and Board of 
Health in such city or town. At the request of the Person who submitted the request filed 
with the Division at least two days before the date of such hearing, the date of the hearing 
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may be rescheduled to a time which is mutually convenient for such Person, the Division 
and the Department, provided that such rescheduled time shall permit re-publication of 
notice as provided herein. The public hearing may be continued, with the consent of the 
Person who submitted the request, to an agreed upon date, which shall be announced at 
the hearing. At the public hearing, such Person may be represented by counsel and/or 
professional consultants and may present oral or written evidence and oral or written 
testimony of witnesses. 
(g) Exemption Decision. Within 60 days of the close of the public hearing, the Division 
shall issue a written Exemption Decision on the request for Exemption of a Tributary. If 
the exemption is granted, the Division may impose in the Exemption Decision such 
reasonable conditions, safeguards and limitations as it may find desirable in its sole 
discretion, which, based on the request for Exemption of a Tributary and the evidence 
presented at the public hearing, are necessary to protect the water in the Watersheds. If 
the exemption is denied, the Exemption Decision shall contain a brief statement of the 
reasons for the denial. The granting of an exemption is limited to the applicability of St. 
1992 c. 36. All other applicable laws, regulations and ordinances shall not be affected by 
the granting of an exemption. 
(h) Notice of Exemption. Notice of the Exemption Decision shall be mailed to the Person 
who submitted the request, and to the City Council or Board of Selectmen in the city or 
town where the Tributary is located. Notice shall also be published once in a newspaper 
of general circulation in such city or town, provided, however, that a failure to publish 
shall not affect the validity of the Exemption Decision. A record of the Exemption 
Decision shall be kept on file with the Division and, if a Tributary or portion thereof is 
exempted, the affected area shall be shown on the most recent edition of the 
Massachusetts Geographic Information System Map (See 350 CMR 11.07). 
(i) Appeal. A Person to whom an Exemption Decision is issued, who seeks to appeal the 
Division's Exemption Decision, shall file a Notice of Claim for an Adjudicatory 
Proceeding with the Commission at the address specified in 350 CMR 11.11 within 21 
days from the Date of Issuance of the Exemption Decision by the Division. The 
procedures for appeal before the Commission shall be as set forth in 801 CMR 1.00 et 
seq. At the time of filing of such Notice of Claim, a copy shall also be filed with the 
Division. 
(5) Work Pending Appeal of Applicability Decision, Variance Decision or Exemption Decision - 
No Alterations shall be made or Structures, Uses or Activities commenced until a final 
administrative or judicial determination has been made and all appeal periods shall have expired 
if the Division issues: 
(a) an Applicability Decision that the property is located in an area regulated by St. 1992 
c. 36, that the Structures, Uses or Activities proposed are prohibited by St. 1992 c. 36 
under 350 CMR 11.04(3), or that the Structures, Uses or Activities will impair or 
materially impair the quality of water in the Watersheds; or  
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(b) a Variance Decision denying the variance requested in an application for variance; or  
(c) an Exemption Decision denying a request for Exemption of a Tributary. 
11.07: Maps 
(1) Aquifers. The location and potential well yield of Aquifers shall be determined by reference 
to the most recent edition of maps generated by the Massachusetts Geographic Information 
System based on the United States Geological Survey Water Resource Atlases. 
(2) Flood plains. The location of Flood plains shall be made by reference to the most recent 
edition of the Flood Hazard Boundary Maps issued by the Federal Emergency Management 
Agency. 
(3) Surface Waters and Tributaries. The location of Surface Waters and Tributaries shall be 
determined by reference to the most recent edition of maps generated by the Massachusetts 
Geographic Information System based on the United States Geological Survey, 1 to 25,000 scale 
quadrangle maps. 
(4) Adoption of More Accurate Maps. With respect to any of the maps referred to in 350 CMR 
11.07, the Division, in consultation with the Department, may adopt more accurate maps 
pursuant to notice and a public hearing as provided by M.G.L. c. 30A. The Division shall file any 
of such maps which are adopted with the Clerk of the House of Representatives and Clerk of the 
Senate and such maps shall not take effect until 90 days have elapsed from the time of said 
filing. Copies of maps which have taken effect shall be filed with the Chief Executive Officers of 
all cities and towns within the Watersheds, provided that the Division's failure to do so shall not 
invalidate the maps or any actions taken by the Division in connection therewith. 
11.08: Relationship of Act with other State and Municipal Statutes, Ordinances and 
Regulations 
350 CMR 11.00 is intended solely for use in administering St. 1992 c. 36; nothing contained 
herein should be construed as preempting or precluding more stringent protection of the areas 
regulated by St. 1992 c. 36 by other statutes, ordinances, by-laws or regulations. The duties and 
obligations imposed by St. 1992 c. 36 shall be in addition to all other duties and obligations 
imposed by any general or special law or regulation or any by-law, ordinance or regulation 
lawfully adopted pursuant thereto. 
11.09: General Rules and Regulations for the Protection of Watersheds and the Watershed 
System 
In order to facilitate review of all regulations promulgated by the Commission and the Division 
relating to Watersheds and the Watershed System, this Section includes regulations of general 
applicability to Waters of the Watershed System. The regulations in 350 CMR 11.09 are 
intended to supersede the regulations in 310 CMR 23.00, 350 CMR 8.01, 350 CMR 9.00, and 
350 CMR 10.00. 
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(1) Waters of the Watershed System. 
(a) No Person shall take or divert any Waters of the Watershed System of the 
Commission and no Person shall corrupt, render impure, waste or improperly use any 
such water. 
(b) No Person shall:  
1. engage in any construction activity involving filling, dredging, grubbing or 
altering land without adequate provisions to prevent erosion resulting in clay, silt 
or other turbidity laden waters from entering the Waters of the Watershed System; 
2. construct, establish or maintain any agricultural facility or place where animal 
manure may be deposited or accumulated without adequate provision to prevent 
any manure or other Pollutant from flowing or being washed into the Waters of 
the Watershed System; 
3. engage in any other activity which could degrade the quality of Waters of the 
Watershed System or interfere with their use as a source of water supply. 
(c) No Person shall allow a condition to exist on such Person's property which could 
result in the direct or ultimate discharge of any Pollutant into the Waters of the 
Watershed System. 
(d) Any records of any board of health or health agent concerning matters within the 
Watershed shall be open to inspection by the employees and agents of the Commission 
and the Department. 
(e) Whenever an incident occurs, is likely to occur, or a situation exists that threatens to 
add Pollutants to the Waters of the Watershed System, the Person causing or contributing 
to the pollution or potential pollution shall notify the Commission and the Department 
immediately. 
(2) Watershed System. 
(a) General Regulations.  
1. Entrance on and exit from land of the Watershed System shall be made through 
gates or other designated areas. 
2. No Person is allowed within any land of the Watershed System, except from 
one hour before sunrise to one hour after sunset, unless authorized by a written 
permit from the Commission or its designee. 
3. Powered boats are prohibited within the Waters of the Watershed System 
except in areas designated by the Commission or its designee. 
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4. All acts which pollute or may pollute the water supply are prohibited. No litter 
or refuse of any sort may be thrown or left in or on any land or water within any 
Watershed System. All Persons within said System shall use the sanitary facilities 
provided for public use. 
5. All acts which injure the property of the Commonwealth are prohibited. No 
Person shall injure, deface, destroy, remove or carry off any property, real or 
personal, under the care and control of the Commission, including but not limited 
to, all historic artifacts and natural materials. The removal of gravel, topsoil, 
stones, boulders, or other earthen material is prohibited from the Watershed 
System except for removal for official use for land management purposes by 
Commission staff. No Person shall build or construct any object or structure of the 
property of the Commonwealth except with the written permission of the 
Commission or its designee. 
6. Cooking and all fires are prohibited within the Watershed System. 
7. No Person shall wade or swim in any reservoir except wading while using 
boots for the purpose of launching boats at designated boat launch areas. 
8. No Person shall wade or swim in any Tributary or Surface Waters on or within 
the property of the Commonwealth except at areas designated by the Commission 
or its designee. 
9. Organized sports activities, including but not limited to orienteering and 
baseball, are prohibited in the Watershed System except by written permit from 
the Commission or its designee. 
10. Any violation of 350 CMR 11.09 will be deemed sufficient cause for 
revocation of fishing privileges for a period of time not less than one year from 
the time of violation. The Commission and its employees are not responsible for 
any damage to or loss of property sustained by fishermen, or for any injury or loss 
of life which may be incurred in connection with public use of the reservoirs and 
Watershed System. 
11. Breach of peace, profanity or other disorderly conduct offensive to the general 
public is strictly prohibited within the Watershed system. Possession of and 
drinking of alcoholic beverages is prohibited within said System. 
12. No Person shall drive a motorized vehicle within the Watershed System 
except upon roads authorized for such use by the Commission or its designee. 
Recreational vehicles are prohibited on all Watershed System property except the 
use of snowmobiles in areas designated by the Commission or its designee. Motor 
vehicles shall be parked only in areas designated by the Commission or its 
designee. Operators of motor vehicles shall obey all regulatory signs unless 
otherwise directed by a police officer or person in charge. No Person shall 
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willfully obstruct the free passage of vehicles or Persons within the Watershed 
System. Vehicle access for official use may be granted by the Commission or its 
designee. 
13. No Person shall bring any animal within any Watershed System property 
except for horses and dogs at the Ware River Watershed at areas designated by 
the Commission or its designee. 
14. The use of bicycles, skis and other means of non-motorized transportation 
within the Watershed system shall be permitted only in areas designated by the 
Commission or its designee. 
15. No Person, except in an emergency, shall bring, land or cause to descend 
within any Watershed System property any aircraft except with a written permit 
from the Commission or its designee. 
16. Parades, games, fairs, carnivals, fishing derbies, bazaars, gifts or solicitations 
for raising or collecting funds shall not be permitted within the Watershed System 
without written approval of the Commission or its designee. 
17. Lotteries, raffles, gambling and games of chance are prohibited; and no 
Person shall have possession of machinery, instruments or equipment of any kind 
for use of same in the Watershed System. 
18. Public assemblies of more than 25 persons shall not be allowed within the 
Watershed System without a written permit from the Commission or its designee. 
19. No Person shall engage in any business, sale or display of goods or wares 
within the Watershed System without a written permit from the Commission or its 
designee. 
20. Commercial signs and advertising are prohibited in the Watershed System. 
21. No Person shall have possession of or discharge any weapon, firearm, 
fireworks, or other explosive on or within the Watershed System except at times 
and areas designated by the Commission or its designee. All forms of target 
shooting are prohibited on or within the Watershed System. 
22. No Person may hunt, shoot or trap animals on or within any Watershed 
System property except at times and in areas designated by the Commission or its 
designee. 
23. All Persons within the Watershed System shall obey the lawful directions of 
regulatory signs, police officers or persons in charge, or of Federal or 
Commonwealth wardens or enforcement officers. 
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24. The Watershed System or parts thereof may be closed for public access at the 
discretion of the Commission or its designee when necessary to protect the lands 
and waters under the care and control of the Commission. 
25. The possession of all types of metal detectors or similar devices is prohibited 
on all of the Watershed System property. 
(b) Special Regulations for Quabbin Reservoir. 
1. Persons in compliance with Commonwealth Fish and Game Laws and 
Regulations, will be allowed to fish from shore in areas designated by the 
Commission or its designee. A valid state fishing or sporting license is required 
by any Person renting or launching a boat at any Commission facilities subject to 
350 CMR 11.09. Reasonable fees for the use of boats, for rental of outboard 
motors for fishing purposes, or use of Commission facilities including parking 
and boat ramps, may be charged by the Commission. 
2. Persons permitted to fish from boats shall, at all times, be responsible for the 
sanitary condition of the boats. Persons under 16 years of age must be 
accompanied by a Person possessing a valid fishing license in order to boat on 
Quabbin Reservoir. 
3. Only boats of a minimum length of 12 feet, and of a type considered safe by the 
Commission representative in charge, shall be used. No inboard motors, 
collapsible boats, sailboats, pontoon boats, square sterned canoes, or other similar 
craft will be permitted in the water, and no boats will be permitted in the water 
except in areas designated for boating by the Commission or its designee. 
Outboard motors shall have a rating of not more than one-half the BIA or OBC 
rated horsepower for the boat and shall not exceed 20 horsepower, except that 
outboard motors for Commission boats less than fourteen 14 feet six inches in 
length shall not exceed ten horsepower. Boats less than 14 feet six inches in 
length will be limited to three occupants, and boats of that length and in excess 
thereof may be licensed to carry four occupants. No boats shall carry more than 
four occupants. Canoes and jon boats of a minimum length of 12 feet, and of a 
type considered safe by the Commission representative in charge, shall be used 
and only in areas designated for boating by the Commission on Pottapaug Pond 
above the regulating dam and at Gate 31 above the regulating dam. Canoes less 
than 16 feet and jon boats less than 14 feet six inches in length will be limited to 
two occupants, and canoes and jon boats in excess thereof may be licensed to 
carry three occupants. All boats must be in compliance with current 
Commonwealth Boating Laws. All boats must be clean and contain no refuse of 
any kind. Commission personnel shall have the right to inspect all private boats 
launched at Commonwealth facilities and may deny access in order to protect 
water quality or the safety of occupants. Chock blocks must be used on vehicles 
when removing boats from the Reservoir. 
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4. No Person shall operate a motor boat at a speed other than reasonable and 
proper or in such a manner as to annoy or endanger the occupants of other boats. 
5. Fishing from the shorelines of the Quabbin Reservoir and its Tributaries within 
the Watershed System or from boats shall be allowed only during a season 
designated by the Commission or its designee. All privately-owned boats, motors 
and other equipment must be removed from the property of the Commission each 
day. 
6. Boats shall not leave the mooring areas before dawn, and must return at the 
time posted at each mooring area. The beaching of boats at any point except at the 
designated mooring and landing areas is strictly prohibited, except in cases of 
extreme emergency. 
(c) Special Regulations for Ware River. 
1. Persons in compliance with Commonwealth Fish and Game Laws and 
Regulations will be allowed to fish in the Ware River in areas designated by the 
Commission or its designee. 
2. Powered boats and powered canoes are prohibited within the Ware River 
Watershed Reservation. 
(d) Special Regulations for Wachusett Reservoir. 
1. Persons in compliance with Commonwealth Fish and Game Laws and 
Regulations will be allowed to fish from the shore of Wachusett Reservoir in 
areas designated by the Commission or its designee. 
2. Boating is prohibited in Wachusett Reservoir. 
3. Fishing from the shoreline of the Reservoir shall be allowed only during a 
season designated by the Commission or its designee. 
(e) Special Regulations for Sudbury Reservoir. 
1. Persons in compliance with Commonwealth Fish and Game Laws and 
Regulations will be allowed to fish from the shore of Sudbury Reservoir in areas 
designated by the Commission or its designee. 
2. Boating is prohibited on Sudbury Reservoir except in areas designated by the 
Commission or its designee. 
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11.10: Enforcement 
Any Person who, without lawful authority, takes or diverts any Waters of the Watershed System 
or corrupts or defiles any such Waters or any source of such Waters or who violates and refuses 
to comply with any rule, regulation or order of the Commission shall be subject to the fines set 
forth in M.G.L. c. 92, ' 111. The provisions of 350 CMR 11.00 shall be enforced upon petition of 
the Commission or of any town or Person interested by the Supreme Judicial Court or Superior 
Court or any justice of either court as provided in M.G.L. c. 92, ' 112. In addition, upon written 
request by the Division, the Department shall have the authority to enforce the provisions of St. 
1992 c. 36 and 350 CMR 11.00 by all legally permitted enforcement mechanisms including, but 
not limited to: issuing notices of noncompliance; convening pre-enforcement conferences; 
issuing water supply orders pursuant to M.G.L. c. 111, ' 160; and imposing administrative 
penalties pursuant to M.G.L. c. 21A, ' 16 and 310 CMR 5.00. Such written request by the 
Division to the Department may seek enforcement for a specified type of violation or area, for a 
designated group of cases or for an individual matter.  
11.11: Miscellaneous 
(1) Addresses - Offices of Division 
Department of Conservation and Recreation 
Quabbin Reservoir 
485 Ware Road 
Belchertown, Massachusetts 01007 
Department of Conservation and Recreation 
Wachusett Reservoir 
P.O. Box 206 
Clinton, Massachusetts 01510 
(2) Address of Commission -  
Department of Conservation and Recreation 
251 Causeway Street, Suite 600 
Boston, Massachusetts 02114 
(3) Address of Department - 
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Department of Environmental Protection 
Commonwealth of Massachusetts 
Regional Division 
One Winter Street 
Boston, Massachusetts 02108 
(4) Access to Property by Division - Any Person making a request for Watershed determination 
of applicability, an application for variance or a request for Exemption to the Division shall, 
upon request, allow the Division or its duly authorized representatives to inspect the property in 
question in order to assist the Division in the determination which is to be made. Personnel of the 
Division may enter, at reasonable times, any property, public or private, for the purpose of 
investigating or inspecting any condition relating to the discharge or possible discharge of 
Pollutants into the Watershed System and may make such tests as may be necessary to determine 
the existence and nature of such discharge as provided in M.G.L. c. 21, ' 4. 
11.12: Severability 
If any provision or any part of 350 CMR 11.00 or the application thereof is held to be invalid, 
such invalidity shall not affect any other provision of 350 CMR 11.00. 
11.13: Forms 
Forms for use under the Watershed Protection Act shall be as follows: 
Form 1 - Request for Watershed Determination of Applicability  
Form 2 - Applicability Decision 
Form 3 - Application for Variance  
Form 4 - Variance Decision for Recording in Registry of Deeds  
Form 5 - Request for Exemption of a Tributary 
Forms 1, 3 and 5 and a Guidance Document, which may be of assistance in completing 
the forms, may be obtained from the Division at the addresses specified in 350 CMR 
11.11(1) and (2). 
REGULATORY AUTHORITY 
350 CMR 11.00: St. 1992, c. 36. 
 2008 DCR Watershed Protection Plan Update  120 
Volume I: The DCR Watershed System   
 
 2008 DCR Watershed Protection Plan Update  121 
Volume I: The DCR Watershed System   
Appendix B: Chronology of Government Bodies Associated with 
Boston’s Metropolitan Water Works System 
 
This chronology was developed in 2005 by Sean Fisher, DCR Archivist. 
 
Year(s) Action 
1836 St 1836, c 272: Boston Hydraulic Company [1836-18??] incorporated. 
1843 St 1843, c 76: Spot Pond Aqueduct Company [1843-18??] incorporated (see also St 1845, c 
219). 
1846 St 1846, c 167: “An Act for Supplying the City of Boston with Pure Water”; Long Pond 
(renamed Lake Cochituate) selected as the water supply source. 
1846-
1850 
Boston Water Commissioners [1846-1850] established and authorized to construct, maintain 
and operate Cochituate Water Works. 
1846-
1848 
Lake Cochituate constructed. 
1848 Boston City Document No. 50 (1848): Celebration of the Introduction of the Water of 
Cochituate Lake into the City of Boston, October 25, 1848. 
1850 1st Cochituate Water Board [1850] established for one year to maintain and operate 
Cochituate Water Works. 
1851-
1876 
2nd Cochituate Water Board [1851-1876] established to maintain and operate Cochituate 
Water Works. 
1860 George R. Baldwin and Charles L. Stevenson publish Report on Supplying the City of 
Charlestown with Pure Water (written in 1859). This report recommends the Mystic Pond as 
the water supply source. 
1861 St 1861, c 105: “An Act for Supplying the City of Charlestown with Pure Water”. 
1862-
1865 
Water Commissioners of the City of Charlestown Water Works [1862-1865] is a 
government body of the City of Charlestown established to construct the Charlestown Water 
Works (also known as the Mystic Water Works) as recommended by the 1860 report. 
1862-
1864 
Charlestown Water Works constructed. 
1865-
1876 
Mystic Water Board [1865-1876] is a government body of the City of Charlestown 
established to maintain and operate the Charlestown Water Works. 
1865 Report of the Commissioners and Chief Engineer of the Charlestown Water Works, February 
1865, is published and provides a history of its construction. 
1867-
1871 
Mystic Water Board supplies water, in addition to Charlestown, to Chelsea, Somerville, East 
Boston, and Everett. 
1867 St 1867, c 208: Spot Pond Water Company [1867-1870] incorporated. 
1868 Cochituate Water Board publishes A History of the Introduction of Pure Water into the City 
of Boston, with a Description of its Cochituate Water Works, etc., 1868 (written by 
Nathaniel J. Bradlee). 
1870 St 1870, c 160: Towns of Melrose, Malden and Medford purchase the Spot Pond Water 
Company, and the Water Commissioners of these three towns are authorized to construct, 
manage and operate Spot Pond Water Works (see also St 1887, c 388). 
1872 St 1872, c 177: Sudbury River Act authorizes the Cochituate Water Board to provide for an 
additional water supply. 
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1873 Boston City Document No. 29 (1873): Report of the Cochituate Water Board on an 
Additional Supply of Water for the City of Boston recommends a plan to implement the 
Sudbury River Act of 1872. 
1874 City of Boston annexes the City of Charlestown. 
1875-
1880 
Sudbury River Conduit constructed by Cochituate, then Boston, Water Board as 
recommended by Boston City Document No. 29 (1873). 
1875 St 1875, c 80: Cochituate Water Board and Mystic Water Board merge together to form the 
Boston Water Board [1876-1895]. 
1876 Boston Water Board publishes History of the Boston Water Works from 1868 to 1876 
(written by Desmond FitzGerald). 
1882 Boston Water Board publishes Boston Water Works: Additional Supply from Sudbury River: 
Description of the Work (written by Alphonse Fteley). 
1892 St 1892, c 371: City of Boston Park Commission is authorized to take the lands of the 
Jamaica Pond Aqueduct Corporation [1795-1893], and through an agreement between the 
Park Commission and the Boston Water Board, the Water Board takes the Corporation's pipe 
system. 
1893 St 1893, c 459: “An Act Relative to Procuring a Water Supply for the City of Boston and its 
Suburbs” authorizes the State Board of Health to investigate a metropolitan water supply. 
1895 House No. 500: Report of the Massachusetts State Board of Health upon a Metropolitan 
Water Supply, February 1895, recommends the establishment of the Metropolitan Water 
Board. 
1895 St 1895, c 488: Establishment of the Metropolitan Water Board [1895-1901] and authorizes 
the taking by this Board of the Metropolitan Water Works of the Boston Water Board, and 
the Spot Pond Water Works of the Towns of Melrose, Malden and Medford. 
1895 St 1895, c 449: Boston Water Board is abolished, and the Boston Water Department is 
established. 
1895 Boston Water Board publishes A Short Description of the Boston Water-Works 1876 (written 
by Desmond FitzGerald). 
1896 Construction of Boston Water Board's (now Water Department) Basin/Dam No. 5 (Sudbury) 
is taken over by the Metropolitan Water Board as authorized by St 1895, c 488. 
1898 Maintenance and operations of Boston Water Board's (now Water Department) Metropolitan 
Water Works is taken over by the Metropolitan Water Board as authorized by St 1895, c 
488. 
1900 Water Supply and Work of the Metropolitan Water District (Boston and Its Vicinity) in the 
Commonwealth of Massachusetts is published by the Metropolitan Water Board for the 
Board of Paris Exposition Managers for Massachusetts. 
1901 St 1901, c 168: Metropolitan Water Board merges with the Board of Metropolitan Sewerage 
Commissioners [1889-1901] to form the Metropolitan Water and Sewerage Board [1901-
1919], within which there is the Water Works. The two boards as separate government 
bodies are abolished. 
1906 As a result of the Annual Convention of the American Water Works Association being held 
in Boston, Water Works Distribution Department Engineer Dexter Brackett writes a history 
of the “Metropolitan Water Works” project for the Proceedings. 
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1919 St 1919, c 350, s 123: Metropolitan Water and Sewerage Board merges with the 
Metropolitan Park Commission [1893-1919] to form the Metropolitan District Commission 
[1919-2003], within which there is the Water Division [1919-1985]. 
1919 Resolve 1919, c 49: A joint board consisting of the Department of Public Health and the 
Metropolitan District Commission authorized to investigate additional water supply sources. 
1922 House No. 1550: Report of the Joint Board consisting of the State Department of Public 
Health and the Metropolitan District Commission relative to Water Supply Needs and 
Resources of the Commonwealth, January 1922 (March 1922). This report forms the basis 
for the functions of the Metropolitan District Water Supply Commission [1926-1947]. 
1924 St 1924, c 491: A special commission known as the Metropolitan Water Supply 
Investigating Commission authorized to investigate additional water supply sources. 
1925 House No. 900: Report of the Metropolitan Water Supply Investigating Commission 
Constituted to study further the Water Supply Needs of the Metropolitan District, the City of 
Worcester and Such Other Cities and Towns as may require Water from the Metropolitan 
Water System, December 1925 (January 1926). This report was rejected by the Legislature 
in favor of House No. 1550 (1922), except that the Legislature adopted the recommendation 
of House No. 900 (1925) of establishing a new agency--the Metropolitan District Water 
Supply Commission--to construct the system. 
1926 St 1926, c 375: The Metropolitan District Water Supply Commission [1926-1947] is 
established to construct Quabbin Reservoir; the Commissioner of the Metropolitan District 
Commission concurrently serves as Chairman of this special commission. The MDC Water 
and Sewerage Divisions remain within the MDC and retain construction, maintenance and 
operation functions of the existing works. 
1932 Dexter Bracket’s 1906 history is updated by Chief Engineer William E. Foss and published 
by the MDC. 
1940 October 23: A General Description of the Water Supply of the Boston Metropolitan District 
and the Work of the Massachusetts Metropolitan District Water Supply Commission in 
Extending the Sources of Supply and Improving the Methods of Distribution (published on 
the occasion of the opening of the Commission's New Pressure Aqueduct into Norumbega 
Reservoir, Weston). 
1945 Mystic Reservoir transferred to Tufts College. 
1947 St 1947, c 583: The Metropolitan District Water Supply Commission merges into the 
Metropolitan District Commission, abolishing the special construction commission, and the 
MDC assumes the maintenance and operations of the Quabbin Reservoir system in its Water 
Division (as recommended by House No. 1713 [1938]). The remaining and future 
construction of water and sewerage works is conducted by the newly established 
Construction Division [1947-1972] (s 2) of the MDC. The MDC Water and Sewerage 
Divisions retain their maintenance and operation functions. 
1947 St 1947, c 557: As recommended by a Special Commission in its Report to the Legislature 
(House No. 115 [1947]), the Metropolitan District Commission transfer care and control of 
Lake Cochituate, Ashland Reservoir, Hopkinton Reservoir, and Whitehall Reservoir to the 
Department of Conservation (later Department of Environmental Management; now DCR) 
for state park purposes. These reservoirs were no longer required for water supply purposes. 
1948-
1949 
Lawrence Basin of the Chestnut Hill Reservoir transferred to Boston College for 
construction of athletic stadium. 
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1956 Forbes Hill Reservoir and Standpipe transferred to the City of Quincy for park purposes. 
1972 MDC Construction Division is renamed the Engineering Division (also known as the 
Construction Engineering Division) 
1974-
1975 
MDC Parks Engineering Division merges into the Engineering Division and retains the 
name Engineering Division. 
1982 City of Quincy v. Metropolitan District Commission, et al. is filed on December 17th in 
Norfolk County Superior Court, Civil Action (Docket No. 138477). The City of Quincy 
brings civil action against the MDC and the Boston Water and Sewer Commission and seeks 
injunctive, remedial and declaratory relief from the pollution of Boston Harbor, Quincy Bay 
and adjacent waters. In June 1983, three additional parties are joined in the complaint as 
defendants. 
1983 July 8: Judge Paul G. Garrity appoints a Special Master, Harvard Law School Professor 
Charles M. Haar, to investigate the case. 
1983 August 9: Special Master Charles M. Haar issues his findings, entitled Report of the Special 
Master Regarding Findings of Fact and Proposed Remedies (also known as the Haar 
Report). One of the recommendations is for the preparation of a financial plan by an 
independent expert financial consultant “setting forth mechanisms for obtaining the funds 
necessary to carry out the construction, rehabilitation and maintenance programs 
recommended in this report” (p.163). The Special Master further recommends that the 
financial report evaluate whether the sewerage division of the MDC should be “spun off and 
responsibility placed in an independent, autonomous, self-sustaining financial authority, with 
the advantages and flexibility of a public authority” (p.165). 
1983 September 9: Judge Garrity issues a Procedural Order suspending proceedings so long as all 
the defendants “make a voluntary moral commitment to accept and to comply with” all of 
the Special Master's recommendations. August/September: plaintiff and defendants ratify an 
agreement to comply with the Special Master's recommendations. 
1983 November 21: the Executive Office of Environmental Affairs contracts with Bank of 
Boston's Public Finance Group in compliance with the financial plan recommendation. 
1984 February 8: the Public Finance Group of the Bank of Boston, contracted as the financial 
consultant, issues its report, entitled Protecting Water Resources: A Financial Analysis, A 
Report Analyzing the Funding Requirements of Water and Sewerage Services in the Boston 
Metropolitan Area. Here, for the first time since the action was brought before the court in 
December 1982, the scope was expanded to encompass the metropolitan water system: 
“Perhaps more frightening, however, was the realization that the financial and organizational 
structure which had permitted this deterioration to develop and persist was the same 
structure which today governs the provision and delivery of the region's most basic of needs 
clean water. In contrast to its failings regarding sewerage, this structure has to date 
performed a laudatory job of satisfying the Greater Boston area's needs for water resources. 
Nevertheless, in the very early stages of its research the Bank became increasingly 
concerned that the same structural flaws which had resulted in Boston Harbor's current plight 
could, in five to ten years, jeopardize the efficient delivery of water to the region's 
inhabitants.” (pp.i-ii)  Recommendation: “The maintenance and improvement of both the 
metropolitan water and sewerage systems could be more effectively funded and 
implemented through a combined authority.” (p.iv) 
 2008 DCR Watershed Protection Plan Update  125 
Volume I: The DCR Watershed System   
Year(s) Action 
1984 April 19: Governor Michael Dukakis sends to the Legislature legislation (House No. 5915) 
for the establishment of a Metropolitan Water Resources Authority that “will transfer to a 
new, independent authority the operations and capital improvement responsibilities for the 
metropolitan sewer system and the metropolitan water system now in the charge of the 
Metropolitan District Commission”; see also H6319, H6363, S2272, and S2363. 
Note For a detailed account of the Boston Harbor case, see Charles M. Haar, Mastering 
Boston Harbor Courts, Dolphins, and Imperiled Waters (Harvard University Press, 2005), 
and Eric Jay Dolin, Political Waters The Long, Dirty, Contentious, Incredibly Expensive but 
Eventually Triumphant History of Boston Harbor (University of Massachusetts Press, 2004). 
1984 December 19: St 1984, c 372: The Water Division, along with the Sewerage Division, of the 
Metropolitan District Commission, are removed from the Metropolitan District Commission 
to establish the Massachusetts Water Resources Authority [1985-present]. The Metropolitan 
District Commission retains maintenance and operation functions of the water supply 
reservoirs/dams and their watersheds through the establishment of the Division of Watershed 
Management [1985-2003] (s 42). 
1991 July 1991: City of Quincy v. Metropolitan District Commission, et al., dismissed. 
1999 Spot Pond transferred from MWRA to MDC for park purposes. 
2002 Chestnut Hill Reservoir transferred from MWRA to MDC for park purposes. 
2003 St 2003, c 41: Merges the Metropolitan District Commission [1919-2003] and the 
Department of Environmental Management [1975-2003] into a new agency called the 
Department of Conservation and Recreation [2003-present]. DCR shall have three divisions: 
Division of Urban Parks and Recreation [2003-present] representing the MDC Metropolitan 
Park System [dating from 1893]; the Division of State Parks and Recreation [2003-present] 
representing the DEM Division of Forests and Parks [dating from 1898]; and the Division of 
Water Supply Protection [2003-present] within which there are two offices: Office of 
Watershed Management representing the MDC Division of Watershed Management [1985-
2003] and the Office of Water Resources representing the DEM Office of Water Resources 
[1956-2003] (see also St 2003, c 26, s 698, and many other sections). 
2004 St 2004, c 149, s 27: Creates the Water Supply Protection Trust. 
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1 Introduction 
The Department of Conservation and Recreation, Division of Water Supply Protection (DWSP) 
employs a range of field-based watershed protection practices within the Quabbin Reservoir 
Watershed System to protect and manage this component of the DWSP/MWRA’s public 
drinking water supply system.  The 2008 Watershed Protection Plan Update, Volume IIA  
Quabbin Reservoir Watershed focuses on controlling activities within the Quabbin Reservoir 
Watershed System.  2008 Watershed Protection Plan Update, Volume I, DCR Watershed System  
describes DWSP’s Watershed Protection Program for the entire Water Supply System (see 
Figure IIA-1).  These volumes individually and collectively meet the various regulatory 
requirements of the Safe Drinking Water Act Surface Water Treatment Rule (SWTR) and the 
Interim Enhanced Surface Water Treatment Rule (IESWTR) for unfiltered water supply systems.  
This updated plan is part of a formalized Watershed Protection Program implemented by the 
Division since 1991.   
 
Table IIA-1 outlines the DWSP’s Watershed Protection Strategy, discussed in detail in Volume 
I.  Overall, the Division’s current Watershed Protection Strategy has four goals working in 
tandem:  
 
1. Protect the most sensitive areas through ownership or agreements with land owners. 
2. Manage DWSP-owned properties to protect and enhance water quality and provide 
stewardship of natural resources. 
3. Collaborate with watershed communities to protect resources and accommodate related 
community needs. 
4. Monitor for potential contamination sources and evaluation appropriate mitigation. 
 
This unique watershed protection strategy for the DCR/MWRA Drinking Water Supply System 
is conducted using a wide variety of watershed protection programs.   
 
Section 2 provides a brief overview of the Quabbin Reservoir Watershed and recent changes and 
possible trends documented by DWSP staff.  Section 3 describes 12 potential sources of drinking 
water contamination addressed by the DWSP’s Watershed Protection Program.  These sources 
are discussed in greater detail in Volume I.  Section 4 describes the existing watershed protection 
programs implemented in the Quabbin Reservoir Watershed System which protect against these 
sources of contamination.  Finally, Section 5 provides a program-based implementation plan to 
accomplish action items identified in Sections 3 and 4.   
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Figure IIA-1: DWSP/MWRA Water Supply System Map 
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Table IIA-1: DCR Watershed Protection Goals, Programs, Plans and Guidance Documents for 
the Quabbin Reservoir Watershed 
Goal 
DCR Watershed 
Protection Program 
Applicable Plans, Reports, or 
Other Guidance 
Land Acquisition LAPP Protect land through 
ownership or 
agreement. 
Land Preservation  Watershed Protection Restriction monitoring 
guidelines; baseline reports; annual inspection 
reports 
Land Management  Quabbin Land Management Plan (2007 – 2017) 
Wildlife Management Quabbin Land Management Plan (2007 – 2017); 
Annual Quabbin Reservation White-tailed Deer 
Impact Management Program Report (1995 
through 2006); Aquatic Wildlife Pathogen 
Control Zone Report (1999);Annual Canada 
Goose Population Control Program report; 
Long-term wildlife resource monitoring Program 
(2005); Research proposal: Regional movements, 
feeding behavior, and roosting patterns of ring-
billed, herring, and great black-back gulls 
utilizing Wachusett and Quabbin Reservoirs, 
Massachusetts (2007) 
Public Access 
Management 
350 CMR 11.09(2); Quabbin Public Access 
Management Plan Update (2006) 
Watershed Security Quabbin Watershed Ranger Plan (2006) 
Manage DCR-owned 
properties to protect 
and enhance water 
quality, and provide 
stewardship of natural 
resources.   
Infrastructure Quabbin Culvert Inventory (2007) 
Watershed Protection Act Watershed Protection Act (Chapter 36 of the 
Acts of 1992); Watershed Protection 
Regulations: 350 CMR 11.00-11.08  
Technical Assistance and 
Community Outreach 
Watershed Protection Act 
Work with watershed 
communities to foster 
watershed protection 
principles on land in 
private ownership. 
Interpretive Services Quabbin Interpretive Services Plan  
Water Quality Monitoring Quabbin/Ware River Annual Water Quality 
Report  
Environmental 
Assessments and 
Mitigation  
 
 
Watershed Protection Regulations 350 CMR 
11.09(1) and other state, federal, and local 
regulations; Quabbin Watershed EQAs: Quabbin 
Northwest; West Fever Brook; East Branch 
Swift; Quabbin Reservoir. 
Monitor to identify 
potential or existing 
water quality 
problems. 
 
Emergency Response Quabbin Region Emergency Response 
Handbook; DCR/MWRA MOU; Emergency 
Action Plans for dams 
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2 Watershed Description  
The Quabbin Reservoir Watershed has been described in detail over the years in a variety of 
reports and plans (Rizzo, 1991; MDC, 2000, DWSP, 2007).  The following is a brief overview of 
the watershed and recent land use changes documented by DWSP staff.   
 
Quabbin Reservoir is located in the valley of the Swift River, a tributary to the Connecticut 
River, in central Massachusetts (see Figure IIA-2).  The reservoir was created in 1939 when the 
Swift River was impounded by the newly constructed Winsor Dam.  Quabbin Reservoir has a 
watershed area of 95,466 acres (excluding the reservoir surface area).  At full capacity, when its 
elevation is 530 feet above sea level, the reservoir covers an area of approximately 24,469 acres.  
The ratio of the reservoir’s drainage area to surface area is 3.9, which is relatively low.  This 
ratio indicates that waterbody processes are likely to significantly affect reservoir water quality 
(UMass, 2001).  Because the drainage area to surface area ratio is less than 50:1, watershed 
management practices implemented anywhere in the watershed have the potential to contribute 
to improved water quality (CDM, 1995).  The water supply continues to meet requirements to 
remain unfiltered. 
 
The Quabbin Reservoir is an oligotrophic drinking water reservoir.  It functions as both a 
terminal supply reservoir for the Chicopee Valley Aqueduct system in central Massachusetts and 
as a storage reservoir for the Quabbin Aqueduct system serving metropolitan Boston to the east.  
Together, the Quabbin Reservoir, Ware River, and Wachusett Reservoir watersheds comprise a 
drinking water supply system which supplies drinking water to a total of 50 communities, 
including 44 communities in the greater Boston and MetroWest region and three in western 
Massachusetts.  In addition, it functions as an emergency supply for three other communities. 
 
The three drinking water sources, Quabbin Reservoir, Ware River and Wachusett Reservoir, are 
interconnected via the Quabbin Aqueduct.  The largest of the three sources, Quabbin Reservoir, 
is capable of holding 412 billion gallons of water.  Because of Quabbin’s size, it required seven 
years after the damming of the Swift River in 1939 before the reservoir was completely filled.  
The reservoir surface is best described as two interconnected fingers; the larger eastern finger 
stretches about 18 miles in length and has a maximum width of roughly 4 miles.  The western 
finger stretches about 11 miles in length and has a maximum width of roughly 1 mile.  In total, 
the reservoir contains 118 miles of shoreline.  Quabbin Reservoir water is transferred to 
Wachusett Reservoir via the Quabbin Aqueduct Intake at Shaft 12; it typically accounts for more 
than half of the of the system supply.  In addition, Quabbin Reservoir water is transferred 
directly to three western Massachusetts communities on a daily basis via the Chicopee Valley 
Aqueduct, located below the Winsor Dam.  In 2006, the CVA Aqueduct delivered on average 
8.30 MGD of flow to the CVA communities (2007 DWSP Water Quality Report). 
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Figure IIA-2: Quabbin Reservoir Watershed Hydrography 
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2.1 Geology and Topography 
The bedrock geology of the Quabbin Reservoir area is, in general, complexly folded, medium to 
high-grade crystalline metamorphics in places intruded by granitic rocks.  The rocks of the 
Quabbin region can be divided into four major groups: 1) the Pelham dome; 2) the Monson 
Gneiss; 3) the mantle sequence; and 4) intrusive rocks.  The rocks at Quabbin have been affected 
by a series of tectonic events, the most recent of which occurred during the Acadian orogeny in 
the Early Devonian, about 380 million years ago.  Erosion subsequent to the orogenic events of 
the Early Devonian has removed thousands (perhaps as much as a few tens of thousands) of feet 
from the mountains formed at the time, now exposing the deep roots.  Erosion, at its present 
level, has beveled the tops of the gneiss domes so that the mantle sequence is now preserved only 
in the downfolds between the domes.  The domes are now surrounded by the mantle sequence 
rocks. 
 
Much of the shape of the current Quabbin landscape was formed during the late Wisconsin 
glaciation when the Laurentide Ice Sheet spread south from Canada across New England 
approximately 25,000 years ago and then finally receded approximately 12,000 to 14,000 years 
ago.  The two-mile thick glacier impacted local topography and soils in a wide variety of ways, 
smoothing the landscape and leaving a cover of till, glaciofluvial deposits, and  glaciolacustrine 
deposits.  Glaciofluvial deposits are material moved by glaciers and subsequently sorted and 
deposited by streams flowing from the melting ice; these deposits are stratified and may occur in 
the form of outwash plains, deltas, kames, eskers, and kame terraces.  Glaciolacustrine deposits 
are sand, silt, and clay deposited on the bottom of huge temporary lakes that formed when 
melting glacial ice was blocked by a combination of underlying bedrock and deposits).  Sand, 
silt, and clay remained suspended in fast-moving river water, but were then deposited in lakes. 
(Whitney, 1994) 
 
The topography of the watershed varies between the eastern and western parts of the Quabbin 
Reservoir watershed (see Figure IIA-2).  In the eastern part, the topography is irregular with 
moderate slopes.  In the western part, there are two well defined, steeply sloped ranges oriented 
north and south through the length of the watershed.  Across the watershed, elevation ranges 
from 530 feet (reservoir) to over 1,200 feet with several hills exceeding this elevation (e.g., 
Juckett Hill and Prospect Hill).  The topography is characterized by north and northeast trending 
hills and relatively narrow valley bottoms.   
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2.2 Land Use/Land Cover/Development 
Land use/land cover data for the Quabbin Reservoir Watershed was released by MassGIS in 
1999.  Table IIA-2 contains acreage and percent of land use or land cover by category over the 
watershed land area according to this dataset.  Overall, forest cover is dominant (90.7%) in the 
Quabbin Reservoir watershed.  Wetlands are the second most present land cover (2.3%), and 
residential land uses are ranked third (1.9%).  While forest cover dominates the land cover within 
the watershed, the distribution of land cover and land use varies between Sanitary Districts and 
within Sanitary sub-districts.  Table IIA-3 shows the distribution of land use/land cover data 
between Sanitary Districts and their Sub-districts within the watershed.  Figure IIA-3 displays 
the general land use categories described in Tables 2 and 3. 
 
Table IIA-2: Land Use and Land Cover Distribution Quabbin Reservoir Watershed 
Land Use and Land Cover Categories Acres 
% land 
area 
Cropland Intensive agriculture 1,037.9 1.1 
Pasture Extensive agriculture 1,112.5 1.2 
Forest 86,616.4 90.7 
Wetland Nonforested freshwater wetland 2,230.9 2.3 
Mining Sand; gravel & rock 22.8 0.0 
Open Land Abandoned agriculture, powerlines, area 
of no vegetation 1,741.4 1.8 
Recreation Golf, tennis, playgrounds, skiing 74.4 0.1 
Water Based Beaches, swimming pools 13.4 0.0 
Multi-Family 0.0 0.0 
Residential < ¼ acre lots 27.3 0.0 
Residential < ¼ - ½  acre lots 73.4 0.1 
Residential > ½  acre lots 1,694.3 1.8 
Commercial General urban; shopping center 23.7 0.0 
Industrial Light & heavy industry 39.3 0.0 
Urban Open Parks, cemeteries, greenspace, vacant, 
undeveloped land 162.1 0.2 
Transportation Airports, docks, divided highway; 
freight; storage; railroads 1.1 0.0 
Waste Disposal Landfills; sewage lagoons 16.3 0.0 
Water Fresh water 481 0.5 
Woody Perennial Orchard, nursery; cranberry bog 98.0 0.1 
TOTAL 95,466.2 100% 
GIS, 2007.  Land Use and Land Cover categories as defined by MassGIS Land Use Code Definitions 2007 using 1995 data. 
 
Updated land use/land cover data collected in 2005 by MassGIS is being analyzed.  This new 
information will be reviewed by Division staff and land use/cover changes will be documented in 
the Environmental Quality Assessment. 
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Figure IIA-3: Land Use in Quabbin Reservoir Watershed 
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Table IIA-3: Spatial Distribution of Land Cover & Land Use by Sanitary Districts and Sub-districts 
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Total Acreage  86,419.48 2,217.00 1,795.03 1,672.11 1,111.75 1,037.91 157.98 85.82 73.73 16.34 1.05 
Quabbin Northwest  20,813.59 382.32 723.39 283.47 359.79 134.07 31.10 30.51 6.71 0.02 1.05 
West Swift River 8,547.88 85.29 281.20 37.51 82.86 13.17 7.05 12.28 0.00 0.02 1.05 
Middle Swift River 6,525.79 238.25 281.84 148.36 210.79 70.75 13.85 14.47 0.00 0.00  0 
Hop Brook 5,739.92 58.78 160.35 97.60 66.14 50.15 10.20 3.76 6.71 0.00 0  
Fever Brook  9,668.25 462.91 178.27 247.11 73.24 46.96 11.46 8.40 0.00 1.39 0.00 
West Fever Brook 4,888.34 112.23 47.59 112.06 18.48 0.25 1.25 0.00 0.00 0.00 0  
East Fever Brook 4,779.91 350.68 130.68 135.05 54.76 46.71 10.21 8.40 0.00 1.39 0  
Quabbin Reservation  25,074.43 909.18 771.83 448.38 593.10 856.88 52.18 45.96 40.45 14.93 0.00 
East Swift River Upper 5,789.59 204.91 222.50 70.98 131.36 168.43 28.60 3.68 32.01 4.43  0 
East Swift River Lower 7,057.82 226.23 389.58 211.03 197.68 122.66 14.64 32.86 8.44 10.50 0  
Pottapaug Pond 6,245.79 221.25 47.10 116.95 109.61 106.89 0.00 0.00 0.00 0.00  0 
East Petersham 5,981.24 256.79 112.65 49.42 154.45 458.90 8.94 9.42 0.00 0.00  0 
East Branch Swift River  30,863.20 462.59 121.54 693.15 85.62 0.00 63.24 0.95 26.57 0.00 0.00 
Winsor Dam 6,314.97 90.23 9.41 187.56 25.86 0.00 40.80 0.00 26.57 0.00  0 
Shaft 12 (includes 
islands) 12,602.71 227.42 11.24 232.51 25.55 0.00 8.67 0.00 0.00 0.00 0  
West Arm 
(Quabbin Reservoir) 
11,945.52 144.94 100.89 273.08 34.21 0.00 13.77 0.95 0.00 0.00 0 
GIS and EQ, 2008.  Open Land includes abandoned agriculture, powerlines, areas with no vegetation.  Pasture is extensive agriculture.  See Figure IIA-13 for Sanitary District boundaries. 
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2.3 Land Ownership 
A significant portion (56%) of the Quabbin Reservoir Watershed Land Area is owned by the 
DWSP (see Table IIA-4).  This is complemented by 14% of the watershed being in protected 
land ownership by other state agencies and non-governmental organizations (NGOs).  Of the 
remaining watershed lands, 5% is currently protected land in Chapter 61 or owned by towns - not 
considered permanently protected (see Figure IIA-5).  The remaining 29% of the watershed lands 
is privately held.   
 
Table IIA-4: Quabbin Reservoir Watershed Open Space 
Ownership Type Acres Comment 
DWSP Fee 53,220.6 Does not include the reservoir. 
DWSP WPR 829.5 Watershed Protection 
Restrictions are DWSP held 
conservation restrictions. 
Other Protected Land 13,589.0  
Total Protected Land 67,639.1  
Reservoir Surface  24,469.0  
Watershed Area 119,935.0 Includes reservoir surface area. 
DWSP Fee (Off-watershed) 4,300.5 Land off watershed, but in the 
watershed system. 
DCR/DWSP GIS 2008 
 
Figure IIA-4 shows the Quabbin Reservoir Watershed boundary - a geographic based boundary – 
compared to the town boundaries – a political based boundary.  Twelve municipalities are 
wholly are partially located in the Quabbin Reservoir’s watershed: Athol, Barre, Belchertown, 
Hardwick, New Salem, Orange, Pelham, Petersham, Phillipston, Shutesbury, Ware, and 
Wendell. 
 
Table IIA-5 shows the distribution of land ownership by sub-districts.  The most protected 
Sanitary District, as defined by percentage of ownership (not acres) to be the Quabbin 
Reservation Sanitary District.  The least permanently protected Sanitary District in the 
watershed, as defined by percentage of land in private ownership, is the East Branch Swift River 
Sanitary District (see Section 4.12).   
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Figure IIA-4: Towns within the Quabbin Reservoir Watershed 
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Table IIA-5: Land Ownership Type and Percent Distribution - Quabbin Reservoir Watershed  
Sanitary District 
Sanitary 
Sub-district 
DWSP 
(Fee 
and 
WPR) 
Other 
State 
Agency
Ch. 61 
Protection
NGO 
Protection
Town 
Owned
Privately 
Held 
(not 
protected) 
% 
Quabbin 
Watershed
Land Area
Quabbin Northwest Sanitary District  
West Swift River  4.65% 1.40% 0.20% 0 0 3.15% 9.40%
Middle Swift River  3.10% 0.12% 0 0.42% 0.05% 4.46% 8.16%
Hop Brook 3.97% 0.05% 0 0 0.05% 2.49% 6.56%
Fever Brook Sanitary District 
West Fever Brook 3.26% 1.04% 0.06% 0.01% 0 1.07% 5.45%
East Fever Brook 2.39% 0.04% 0.54% 1.02% 0 1.80% 5.79%
East Branch Swift River Sanitary District 
East Swift River 
Upper 
0.11% 0.99% 0.80% 0.94% 0 4.12% 6.96%
East Swift River 
Lower 
1.50% 0.20% 1.21% 1.04% 0 4.72% 8.67%
Pottapaug Pond 5.31% 0.30% 0.04% 0 0 2.11% 7.76%
East Petersham  0 1.69% 2.21% 0.76% 0 2.77% 7.44%
Quabbin Reservation Sanitary District 
Winsor Dam 6.90% 0 0 0 0 0.12% 7.02%
Shaft 12 13.20% 0 0 0 0 0.59% 13.78%
West Arm  11.66% 0 0 0 0 1.35% 13.01%
TOTALS 56.05% 5.82% 5.06% 4.20% 0.10% 28.77% 100.00%
(DWSP/DWSP-GIS & EQ, 2008) 
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Figure IIA-5: Protected Open Space – Quabbin Reservoir Watershed 
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2.4 Hydrology 
The Quabbin Reservoir is a long reservoir with two main longitudinal sections linked by the 
narrow Enfield Channel.  At full elevation of 530 feet above mean sea level, the deepest point in 
the Quabbin Reservoir is 151 feet below the surface, and the average depth is 45 feet (See Table 
IIA-6). 
 
Table IIA-6: Morphology of Quabbin Reservoir 
Attribute Quabbin Reservoir 
Volume Capacity 412 billion gallons1 
Surface Area 38.4 square miles 
Watershed Area 187 square miles 
Shoreline 181 miles (61 on islands) 
Length 18 miles 
Maximum Width 3 miles 
Mean Width 1.5 miles 
Maximum Depth 151 feet 
Mean Depth 45 feet 
Normal Operation Range 520-530 feet 
Intake Depth2 442 feet3 
Overflow Elevation 530 (528) feet4 
Source:  (DCR/DWSP – Civil Engineers Records, 2000) 
1 This volume is based on an overflow elevation of 530 feet 
2 Datum used is Boston City Base (BCB) which is 6.049 feet lower than USGS 1929 
datum used for topographic mapping.  
3 Intake for Quabbin Reservoir is for Quabbin Aqueduct.  This is the elevation between 
the portal invert and the shaft floor. 
4 When stop logs are in place the overflow elevation is 530 feet.  When the logs are 
removed the elevation is 528 feet. 
 
Water quantity is a critical aspect of drinking water supply protection.  Quantity is a function of 
direct precipitation, tributary input, overland flow, groundwater, and, in the case of Quabbin 
Reservoir, transfers from the Ware River.  Water quantity can be quantified through safe yield 
calculations.  Safe yield is a mathematically derived value that serves as an index of a system’s 
ability to supply water on a continuous basis during a critical drought, expressed in million 
gallons per day (mgd).  The DCR/MWRA system’s derived safe yield of 300 mgd is based on 
three assumptions: 1) all three watersheds are functioning as an integrated system; 2) minimum 
pool levels will not be violated (Quabbin’s minimum pool level is 490 feet, or 38% capacity); 3) 
a feasible and acceptable drought management plan was included in the analysis. 
 
2.4.1 Inflows and Outflows 
Direct precipitation accounts for almost 30% of the average annual inflow to Quabbin Reservoir 
(see Table IIA-7).  Inflows from Quabbin Reservoir’s main tributary, the East Branch of the 
Swift River and direct inflow follow direct precipitation in magnitude and, combined, account 
for about 34% of the annual inflow (on a long-term basis).  Ware River transfers are also a 
significant source of inflow, at about 9% of the annual inflow (see Section 2.4.3). 
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The largest outflow from Quabbin Reservoir is the Quabbin Aqueduct withdrawal for transfer 
into Wachusett Reservoir, which accounts for more than 60% of water that leaves the reservoir.  
Other significant outflows are evaporation and downstream release to the Swift River which 
together account for another 30% of the outgoing water.  Other smaller outflows include 
Chicopee Valley Aqueduct withdrawals for the Chicopee Valley Service Area and the flow over 
the reservoir’s spill way, which occurs when the reservoir is full or almost full (see Table IIA-8).   
 
Table IIA-7: Inflows to Quabbin Reservoir 
Inflow Sources 
Area 
(sq. mi.)
Annual 
Flow 
(cfs) 
Annual 
Flow 
(mgd) 
Annual 
Flow 
(%) 
Direct Precipitation to Reservoir Surface 38 125 81 28 
Ware River Transfers 96 39 25 9 
Direct Inflow 40 78 51 17 
East Branch Swift River 44 75 49 17 
West Branch Swift Rive 12 24 16 5 
Middle Branch Swift Rive 11 21 14 5 
East Branch Fever Brook 9 17 11 4 
West Branch Fever Brook 5 9 6 2 
Hop Brook 5 11 7 2 
Dickey Brook 4 8 5 2 
Other tributaries 20 40 26 9 
Quabbin Reservoir Watershed System: Land Management Plan 2007-2017 
 
 
Table IIA-8: Outflows from Quabbin Reservoir 
Outflow Sources 
Average 
Flow (cfs) 
Average 
Flow (mgd) 
Average 
Flow (%) 
Quabbin Aqueduct 238 154 63 
Chicopee Valley Aqueduct 18 12 5 
Evaporation 68 44 18 
Downstream release 42 27 11 
Spillway 9 6 2 
Quabbin Reservoir Watershed System: Land Management Plan 2007-2017 
 
 
2.4.2 Quabbin Reservoir Yearly Elevations 
The elevation of Quabbin Reservoir is a function of natural factors, including precipitation and 
direct tributary stream flow input, as well as operational factors such as diversion from and to 
adjacent watersheds (Ware and Wachusett, respectively) and water users to communities 
serviced by the Chicopee Valley Aqueduct (CVA).  The reservoir undergoes large seasonal 
fluctuations as well (e.g., snowmelt and summer demand).  The Reservoir is full at 530 feet.  The 
Reservoir spills at 528 feet.  The CVA intake elevation is 460 feet. 
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2.4.3 Ware River Diversions and Transfers 
The Ware River Watershed is discussed from a system perspective in Volume I and described 
and assessed in detail in Volume IIB.  Due to its connectivity and functionality within the 
Quabbin Reservoir, it is also described in this Volume. 
 
Water from the Ware River Watershed is collected in the Ware River.  Diversion criteria are 
dictated by legislative mandates (see MA Acts of 1926, Chapter 375) with seasonal and flow 
constraints.  Diversion is conducted at the Ware River Intake works.  The diverted water from 
the Ware River can be directed either to the Quabbin Reservoir or to the Wachusett Reservoir.  
In either case, due to the unique design of the intake works, the water is transported through the 
Quabbin Aqueduct (aka Quabbin Tunnel).  When the diversion is directed to Quabbin (as is most 
often the case), the Ware River water enters the  Quabbin Reservoir at Shaft 11A, on the easterly 
side of the reservoir, just east of the baffle dams. 
 
The water diverted from Ware River to the Quabbin Reservoir varies from year to year (see 
Figure IIA-6).  In general, DWSP’s operating procedures call for Ware transfers when the 
Quabbin is unseasonable low.  In addition, DWSP transfers on an annual basis, usually for short 
periods of time, to test the system and maintain  regulatory rights to withdrawals from the 
watershed.  In addition, DWSP responds to requests from the Army Corps of Engineers for Ware 
transfers to limit downstream flooding.  Since 1992, DWSP’s operating policy has been to divert 
Ware River to Quabbin Reservoir only. 
  
 
Figure IIA-6: Water Diversions from Ware River to Quabbin Reservoir 
Source: (Lyons, 2008) 
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2.5 Water Quality 
The water quality in the Quabbin Reservoir is excellent.  Water quality is monitored by EQ staff 
according to a sampling scheduled that provides for biweekly sampling within the watershed.  
Physical, chemical and biological parameters are collected in the field and analyzed at Quabbin 
or Deer Island laboratories.  Monitoring of tributaries is a proactive measure aimed at identifying 
general trends and problem areas that may require additional investigation or corrective action.  
In 2004, the historical sampling plan was modified to include historic sites plus additional 
targeted sites related to the Sanitary Sub-districts for Environmental Assessments.  The 2007-
2008 Water Quality Sampling Schedule is included below (see Table IIA-9).  The sites are 
detailed in Figure IIA-7.  Results and analysis of the sampling are published in an annual water 
quality report. 
 
The U.S. EPA promulgated the Surface Water Treatment Rule (SWTR) in 1989 to ensure that 
public water supply systems using surface waters were providing safeguards against the 
contamination of water by viruses and other microbial pathogens such as Giardia lamblia.  The 
regulations in effect require filtration by every surface water supplier unless strict source water 
quality criteria and watershed protection goals can be met.  Source water quality criteria rely on a 
surrogate parameter, turbidity, and an indicator organism, fecal coliform bacteria, to provide a 
relative measure of the sanitary quality of the water.  The SWTR standard for fecal coliform 
bacteria requires that no more than 10 percent of source water samples prior to disinfection over 
any six month period shall exceed 20 colonies per 100 mL. 
 
The DCR and MWRA have maintained a waiver from the filtration requirement for Quabbin 
Reservoir source waters since 1989.  To ensure compliance with the filtration waiver, the 
MWRA daily monitors the bacterial quality of Quabbin Reservoir water at a point prior to 
disinfection located inside the Ware Disinfection Facility.  Quabbin Reservoir has historically 
maintained low fecal coliform bacteria levels.  For example, in 2007, fecal coliform bacteria 
averaged less than one colony per 100 mL and were absent 76 percent of the time.  The 
maximum level reached, 10 colonies per 100 mL, was measured on October 12, following 1.04 
inches of rain in the previous 24 hours (see Figure IIA-8).  
 
For turbidity, the U.S. EPA SWTR standard is 5.0 NTU, while the Massachusetts Department of 
Environmental Protection (DEP) has adopted a more stringent performance standard of 1.0 NTU.  
MWRA monitors turbidity levels prior to disinfection using an on-line turbidity meter located 
inside the Ware Disinfection Facility.  Figure IIA-9 depicts daily maximum and average turbidity 
levels for 2007 and includes a horizontal line marking the 1.0 NTU performance standard.  For 
2007, turbidity levels averaged 0.30 NTU, with occasional turbidity spikes observed in January, 
April, November, and December.  The largest turbidity spike of 0.65 NTU was observed on 
November 9 and lasted less than three hours.  This spike was preceded by 0.41 inch of rainfall 
three days prior and wind gusts two days prior, and it occurred during lake turnover, when the 
water column becomes isothermal and mixing between upper and lower depths can occur. 
 
Giardia and Cryptosporidium monitoring on source water prior to disinfection is also conducted 
biweekly.  From January 2004 through January 2007, samples were collected from a tap located 
inside the Winsor Power Station.  As of February 6, 2007, the sampling location was changed to  
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Table IIA-9: 2007-2008 Quabbin Reservoir Watershed Sampling (excludes reservoir sites) 
Station 
Location D
C
R
 S
ite
 #
 
D
O
 
T
em
p 
pH
 
C
on
d 
Fl
ow
s 
A
lk
 
Tu
rb
 
Fe
ca
l 
T
ot
al
 
N
ut
ri
en
ts
 
U
V
25
4 
Tributary Sites 
East Branch 
Swift River  216 BW BW BW BW BW NA BW BW BW Q NA 
West Branch 
Swift River  211 BW BW BW BW BW NA BW BW BW Q NA 
Middle 
Branch Swift 
River  
213 BW BW BW BW BW NA BW BW BW Q NA 
Hop Brook  212 BW BW BW BW BW NA BW BW BW Q NA 
East Branch 
Fever Brook  215 BW BW BW BW BW NA BW BW BW Q NA 
Gates Brook Gates Brook BW BW BW BW BW NA BW BW BW Q NA 
Boat Cove 
Tributary 
Boat 
Cove BW BW BW BW BW NA BW BW BW Q NA 
Environmental Quality Assessment Sites 
East Branch Swift River Sub-district 
Moccasin 
Brook above 
Quaker Road 
216I-
X BW BW BW BW BW BW BW BW BW BW BW
Roaring 
Brook 
(Petersham 
Center) 
216G BW BW BW BW BW BW BW BW BW BW BW
West Branch Fever Sub-district 
West Branch 
Fever Brook 
at mouth 
215B BW BW BW BW BW BW BW BW BW BW BW 
East Branch Fever Sub-district 
East Branch 
Fever Brook 
at road 
above mouth 
215F BW BW BW BW BW BW BW BW BW BW BW 
Harvard 
Pond Inlet  215H BW BW BW BW BW BW BW BW BW BW BW 
(EQ, 2007.  Summary: Core sites =  7; EQA sites = 5 
Legend: D = daily; W = weekly; BW = biweekly (every two weeks); M = monthly; Q = quarterly; Q+ = 2 spring + 2 fall + 1 winter + 1 fall 
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Figure IIA-7: Water Quality Sample Sites at Quabbin Reservoir Watershed 
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Figure IIA-8: Fecal Coliform Bacteria Concentration Prior to Disinfection, Quabbin Reservoir 
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a tap inside the Ware Disinfection Facility, partly because of valve repair work at the power 
station and because the disinfection facility is a better sampling location.  Giardia and 
Cryptosporidium are of concern because their cysts have a high resistance to chlorine, infectivity 
doses are low, and life-cycles are longer than conventional microbial pathogens.  Both pathogens 
have been linked to waterborne outbreaks of gastrointestinal disorders such as diarrhea, 
cramping, and nausea.  Sample collection and analysis follows protocols established under EPA 
Method 1623.  In 2007, twenty-six samples were collected and analyzed by MWRA staff.  
Cryptosporidium and Giardia were not detected in any of the samples.  Additional pathogen 
sampling is scheduled to continue for the next year to comply with the Long Term 2 Surface 
Water Treatment Rule, which was promulgated in January 2006.  This rule establishes levels of 
treatment for Cryptosporidium based on mean levels detected in monitoring results. 
 
Figure IIA-9: Quabbin Reservoir Source Water Turbidity (at Ware Disinfection Facility) 
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3 Sources of Pollution and Their Assessment 
Five water quality contaminants of greatest concern in the Quabbin Reservoir are introduced in 
Table IIA-10 on the horizontal axis.  Each of these five contaminants is associated with their 
most likely sources using the dot matrix.  These twelve potential sources are then introduced in 
this section using a three-point framework: 1) Description; 2) Assessment; and 3) Needs to 
eliminate, reduce or control each potential source of water pollution. 
 
Table IIA-10: Water Quality Contaminants and Their Most Likely Sources in the Watershed 
System 
Contaminant  
Source Pathogens Nutrients Turbidity 
Hazardous 
Materials Pesticides 
Wildlife ● ● ●   
Public Access/Recreation ● ● ●   
Timber Harvesting   ● ●  
Wastewater ● ●  ●  
Roadways/Railways/ROWs   ● ● ● 
Agriculture  ● ● ●  ● 
Construction    ● ●  
Commercial, Industrial, 
and Governmental Sites    ●  
Residential Sites ● ●   ● 
Solid Waste Facilities    ●  
Future Growth ● ● ● ● ● 
Climate Change ● ● ●   
Notes: 
Pathogens are biological agents that can cause illness or disease.  Pathogens come from a living source, either human or animal  
In discussions of water quality, “nutrients” refers to compounds that promote aquatic plant growth, primarily phosphorus and nitrogen 
Turbidity is a measure of the clearness of a solution used as a surrogate measure for solids/particles. 
Hazardous materials are defined as any solid, liquid, or gas that can harm people, other living organisms, property, or the environment 
A pesticide is any substance or mixture of substances intended to prevent, destroy, repel, or mitigate any pest.  Pesticides include insecticides, 
herbicides, fungicides, and other substances used to control pests. 
 
 
3.1 Source Prioritization- Quabbin Reservoir Watershed 
Given the description, assessment, and future needs for control of the twelve identified sources 
of water quality contamination, a priority ranking has been attributed to each in Table IIA-11.  
This ranking considers both Wildlife and Public Access/Recreation a high priority within the 
Quabbin Reservoir Watershed.  At moderate priority are Wastewater, 
Roadways/Railways/ROWs, and Climate Change.  The remaining seven sources are ranked as 
low priority within Quabbin Reservoir Watershed in 2008.  A description of each identified 
source, a current assessment and future needs description follows in this Section.   
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Table IIA-11: Quabbin Reservoir Watershed Source Threat Assessment 
Source Threat Level 
Wildlife High 
Public Access/Recreation High 
Timber Harvesting Low 
Wastewater Moderate 
Roadways/Railways/ROWs Moderate 
Agriculture Low 
Construction Low 
Commercial/Industrial/Governmental Sites Low 
Residential Sites Low 
Solid Waste Facilities Low 
Future Growth Low 
Climate Change Moderate 
Quabbin Working Group, 2008.   
Notes: Recreation threat level increased from moderate to high due to increased recreational 
pressures on reservoir and security concerns. 
Construction threat level ranked as low due to limited amount of construction 
occurring in the watershed. 
 
The priority and classification of sources of water quality contamination has evolved over the 
past 17 years of watershed protection at the Quabbin Reservoir Watershed.  This is shown in 
Table IIA-12.  Some water quality contamination sources have been renamed, others have been 
combined with similar ideas, and some sources have been added.   
 
In addition, Table IIA-12 displays the evolution of both source naming and threat prioritization 
ranking over time in the Quabbin Reservoir watershed.  The original source names were 
developed by DEP.  DWSP updated this naming scheme in 2008 after a careful review of the 
source watersheds and protection programs.  These revised categories are not related to DEP’s 
Source Water Assessment & Protection Program (SWAP) ranking of potential threats (see 
Volume I, Section 3.17); DEP’s SWAP land use matrix and assessment rankings remain in place.  
Of the twelve source categories for 2008, six categories have been ranked a lower threat now 
compared to 2000.  In comparison, three categories were ranked a higher threat in 2008 versus 
2000.  Finally, four new source categories were added to the 2008 ranking list - Residential Sites, 
Solid Waste Facilities, Future Growth, and Climate Change. 
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Table IIA-12: Assessment of Water Quality Threats in Quabbin Reservoir Watershed for 
1991, 2000, and 2008  
Threat Level 1991 and 2000 WPP 
Water Quality Threat 
Category 
2008 WPP  
Water Quality Threat 
Category 
1991 
WPP 
2000 
WPP 
2008 
WPP 
Animal Grazing; 
Agricultural Runoff 
Agriculture L N/A L 
Animal Population 
(Gulls and Beavers) 
Wildlife H H H 
Barnyards and Feedlots Agriculture L H L 
On-site Septic System Wastewater H M M 
Uncontrolled Releases – 
Transportation 
Roadways/Railways/ROW H M M 
Construction Construction L M L 
Pesticides, Herbicides, 
and Fertilizer Sites  
Roadways/Railways/ROWs 
Agriculture  
L M M 
L 
Recreation Public Access/Recreation H M H 
Urban Runoff Commercial/Industrial/ 
Governmental Sites; 
Residential Sites 
L M L 
Erosion Construction L L L 
Gas/Petroleum Storage Commercial/Industrial/ 
Governmental Sites 
L L L 
Gravel Mining Commercial/Industrial/ 
Governmental Sites 
L L L 
Logging – Private Timber Harvesting H L L 
Logging - MDC Timber Harvesting L N/A L 
Uncontrolled Releases – 
fixed site 
Commercial/Industrial/  
Governmental Sites 
L L L 
Permitted Activities – 
Haz.  Waste Generators 
Commercial/Industrial/ 
Governmental Sites 
L L L 
Permitted Activities – 
NPDES/GW Discharges 
Commercial/Industrial/ 
Governmental Sites 
L L L 
Permitted Activities – 
Solid Waste Facilities 
Solid Waste Facilities N/A N/A L 
Road Salting 
(Road and Maintenance 
depots) 
Roadways/Railways/ROWs L L L 
Unauthorized Activities 
(clandestine activities) 
Public Access/Recreation M M H 
 Future Growth N/A N/A L 
 Climate Change N/A N/A M 
Key: H = High threat; M = Moderate threat; L = Low threat; N/A – Not assessed. 
(Sources: MDC, 1991; MDC, 2000; DWSP, 2008) 
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3.2 Wildlife 
The presence, type, population, and location of some wildlife in a drinking water supply 
watershed can pose threats to drinking water quality because of their potential to transmit 
pathogens, increase nutrients and influence turbidity.  These three potential contaminants can 
ultimately degrade drinking water quality and are thus the focus of watershed protection control 
efforts related to Wildlife Management.  The types of wildlife most closely monitored in the 
Quabbin Reservoir watershed because of their potential to impact pathogens, nutrients, or 
turbidity are: 1) ring-billed, herring, and black-back gulls and waterfowl including Canada geese; 
2) aquatic mammals, specifically beaver and muskrat; and 3) mammals, specifically white-tailed 
deer and moose (Natural Resources, 2007). 
 
 
Assessment 
Pathogens attributed to wildlife mainly fall in three groups: bacteria (e.g., Campylobacter), 
protozoa (e.g., Cryptosporidum), and viruses (e.g., Lyme disease).  The waterborne transmission 
of pathogens to a water supply intake requires infected wildlife, direct transmission of pathogen 
from infected animal to intake and adequate survival rates during transmission to intake.  
Nutrients attributed to the presence of wildlife mainly include phosphorus and nitrogen.  While 
soil erosion is considered a major source of phosphorus and atmospheric deposition a major 
source of nitrogen, both are contributed to aquatic ecosystem from wildlife fecal matter.  
Turbidity, caused by soil erosion, is also a source of phosphorus and nitrogen.  Turbidity in the 
watershed can be caused by unstable beaver dams that may breach, releasing large loads of 
sediment.   
 
The threat of wildlife within the Quabbin Reservoir watershed is assessed through a wide range 
of monitoring activities and protection procedures to document their presence, type, and activity.  
General and systematic monitoring is conducted on a daily basis in the water quality monitoring 
program, on a weekly basis in the CVA Shoreline Weekly Survey (looking for nuisance 
animals), on a biweekly basis in the watershed monitoring program, and a monthly basis in the 
reservoir monitoring program.  Targeted monitoring and protection activities are conducted 
through the Gull Harassment Program, the Canada Goose Population Control Program, Aquatic 
Pathogen-Free Control Zone Program, White-tailed Deer Management Program, and targeted 
scientific studies.  The following information is collected for each specific species: 
 
Beaver: The number of beaver removed and the locations of removal sites are documented.  
Fecal samples from these animals are collected and analyzed. 
 
Gulls: Water samples are collected and analyzed daily from the CVA.  During the Gull 
Harassment Program, gull presence at area landfills and other food sources is documented 
and their ability to feed is observed.  In addition, during the program, daily counts of the 
number of birds are recorded and analyzed.   
 
Geese: On an annual basis, nests are located and eggs are treated.  The total number of 
resident adults and goslings are recorded and analyzed annually. 
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White-tailed deer: Biological data is collected and analyzed during the Controlled Deer 
program.  In addition, special studies, such as a distance sampling project in Quabbin Park 
and an aerial infra-red sampling program help to quantify the population dynamics of white-
tailed deer in watershed locations.  The cumulative impact of white-tailed deer on the forest 
is monitored through regeneration monitoring.   
 
Moose: An aerial infra-red sampling study was recently initiated to document moose 
population.  In addition, annual moose surveys are conducted during the annual controlled 
deer hunt.  Anecdotal observations on moose browse locations and browse effects are being 
collected by staff.  Staff has erected exclosure structures around the reservation to quantify 
moose browse with and without the influence of deer.  Finally, a GPS telemetry study, in 
conjunction with the University of Massachusetts – Amherst, will supplement our current 
data.   
  
Wildlife management is an on-going high priority within the Watershed Protection efforts 
conducted at the Quabbin Reservoir Watershed.  The number of beaver removed is variable and 
the occurrence of pathogens is very small.  While water quality standards are being maintained, 
gulls are present at certain landfills and probably feeding in the vicinity of the reservoir.  Gull 
numbers fluctuate daily and seasonally.  Harassment efforts have succeeded in maintaining 
Quabbin Reservoir’s filtration waiver status.  Fecal coliform (FC) levels remained below SWTR 
standard of 20 colony forming units (CFU)/100 ml.  The number of geese nests and goslings has 
declined.  Deer densities are relatively stable and below the threshold where regeneration would 
be impacted.  The deer densities in Quabbin Park are much higher than in the rest of the 
Reservation.  Regeneration continues to make strong progress.  The 2006 hunter surveys 
indicated approximately 100 moose on the Reservation.  Severe moose browse is observed 
locally. 
 
 
Needs  
 Continue year-round monitoring and harassment of gulls using water quality monitoring 
and harassment techniques such as human presence, boats, and pyrotechnics within the 
Pathogen Control Zone.  Maintain accurate program records.  Continue to improve 
harassment techniques and safety measures in program. 
 Monitor area landfills for feeding gulls.  Work cooperatively with landfill operators to 
ensure DEP landfill regulations are being followed.  Identify and assess feasibility of 
controlling food sources. 
 Complete comprehensive study of the movements, behavior, and feeding patterns of ring-
billed, herring, and great black-back gulls in central Massachusetts. 
 Conduct goose population control program by treating eggs and modifying shoreline 
habitat to discourage nesting and feeding. 
 Remove beaver and muskrat in the Aquatic Wildlife Pathogen Control Zone and assist 
with removal of nuisance individuals in other areas when possible.  Utilize habitat 
modifications to discourage the presence of aquatic mammals.  When necessary, manage 
a contract with a private trapper to remove animals within the zone. 
 Administer the White-tailed Deer management program, including the application, 
permit, biological data collection, and orientation components of the program.  Assess 
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deer management options in Quabbin Park.  Assess results from aerial deer surveys.  
Continue to monitor regeneration. 
 Continue long term monitoring and assessment of moose.  Obtain aerial moose survey 
data.  Continue hunter surveys.  Assess ability to distinguish moose browse from deer.  
Continue to follow Moose GPS telemetry study.  Monitor and evaluate existing moose 
exclosures. 
 Continue to monitor significant wildlife species and coordinate with the Mass Wildlife 
Endangered Species and Natural Heritage Program.   
 
 
3.3 Public Access/Recreation  
Public access is considered the human presence activities within Division owned lands and 
waters.  Recreation, both passive and active, is the most common public access activity on 
DWSP lands and waters.  In addition, loggers, academic researchers, and former residents 
visiting historic home sites access DWSP owned lands and waters.  Presently the most popular 
land based activities at Quabbin include driving for sight-seeing, hiking, and birdwatching; 
increasingly popular land activities appear to be bicycling and geo-caching.  Popular water-based 
activities include fishing and birdwatching (Visitor Survey, 2006).     
 
 
Assessment  
Public access is known to introduce three potential water quality contaminants to the watershed 
which can ultimately degrade drinking water quality individually and collectively.  Pathogens, 
nutrients, and turbidity are thus the focus of DWSP’s watershed protection control efforts 
surrounding public access.  
 
The intensity of legal recreational public access is increasing, as measured by the number of 
people visiting and frequency in which they visit.  This trend of increased intensity of use is best 
illustrated at the Quabbin Park during fall foliage season. 
 
Unauthorized activities on both DWSP lands and waters are considered a potential threat to 
water quality.  Staff records suggest that unauthorized activities on DWSP lands and waters are 
increasing in both frequency and type, and they have the potential to introduce pathogens, 
turbidity, or hazardous materials to the watershed in areas at close proximity to the reservoir and 
near or in its tributaries.  However, many users have increased awareness over the past twenty 
years of the relationship between water quality protection and the watershed protection rules and 
regulations (User Survey, 2006; Klar, 1983).  In the Quabbin watershed, pathogens can be 
introduced by improperly disposed fecal matter from dog walking (a prohibited activity) and 
extended stays by visitors.  Turbidity can be caused by washouts of gravel roads not designed for 
frequent sight-seers.  Hazardous wastes, such as used motor oil, have been found at illegal 
dumping sites along roadways.  Over the past decade, the Division has substantially enhanced its 
watershed protection efforts to prevent and mitigate problems caused by unauthorized public 
access activities.   
 
Public access management has become a high priority in the Division’s watershed protection 
efforts, especially following the events on September 11, 2001 (see Table IIA-16).  Over the past 
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five years, requests for group, research, and night access permits have all increased.  
Simultaneously, documented user conflicts have also increased.  In response, DWSP updated its 
access permit conditions to manage such conflicts.  Access permit monitoring is conducted 
primarily by Watershed Rangers.   
 
Visitor Education regarding access rules is conducted formally by the Interpretative Services and 
informally by the Watershed Rangers and Boat Launch Area Staff.  The Quabbin Visitors Center 
remains busiest on weekends and some holidays with visitation returning to pre-9/11 numbers.  
Boat Launch Area visitation has been slowly increasing.  The three boat launch areas appear to 
have different demands (e.g., boating vs. shorefishing), but similar numbers.  Rules violations 
appear to be correlated to non-fishing, day users (e.g., birdwatching and sight-seeing) as opposed 
to regular fishermen.  The potential introduction of invasive aquatic plants to the reservoir is 
another concern raised by public access from boats that have been on other bodies of water.   
 
Recent administrative changes have provided an opportunity to better coordinate with state and 
local law enforcement staff.  Sanitary waste management using portable toilets is considered 
adequate in numbers and locations.  However, universal accessibility to the portable toilets is 
becoming an increasing concern.  Hiking and walking were the most popular activities engaged 
in by visitors responding to the 2006 Visitor survey.  Bird watching, boating, and road bicycling 
were also listed as frequent recreational activities by the visitors responding to the survey.  Staff 
continue to investigate and monitor water quality implications of popular recreational activities 
on land and water.  Boat launch area attendants need new tools to practically enforce rules when 
Watershed Rangers or State Police are unavailable, especially with day license users, and the 
increasing number of rules violations by this user group – as opposed to regular users who are 
more knowledge of the rules and regulations.  Finally, informal public access to Division lands is 
increasing as residential development continues in the watershed. 
 
 
Needs  
 Implement and evaluate the current Quabbin Public Access Management Plan Update. 
 Implement Watershed Ranger Plan as designed to enforce rules and regulations and to 
provide education and outreach to the general public. 
 Develop and conduct orientation and training materials for staff, seasonal staff, and state 
and local police for consistent interpretation of rules and uniform enforcement. 
 Continue sanitation program based on the needs of the Public Access Plan.  Improve 
universal accessibility in all restrooms.   
 Begin pilot program with EPA for watershed protection focused on illegal dog walking 
and illegal roadside dumping on Division lands. 
 Operate the shoreline and boat fishing program in designated portions of the watershed in 
a manner that minimizes threats to reservoir water quality, and that accommodates 
visitors with accessibility needs.  Continue to record and analyze data on program, 
including revenues and usage by day and boat launch area. 
 Centralize, update, and maintain electronic permit database for permit issuance, tracking, 
monitoring, and coordination between sections. 
 Operate Quabbin Park, including the Quabbin Cemetery.  Develop Quabbin Park Plan. 
 Evaluate the need for, and implement, Universal Accessibility projects. 
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3.4 Timber Harvesting 
Timber harvesting is an integral aspect of forest management and occurs on both DWSP and 
private forest lands in the Quabbin Reservoir watershed.  While all forestry activities are 
regulated by state-wide MA Forest Cutting Practices Act and monitored by State Foresters, 
forestry on DWSP lands has several additional layers of water quality protection.  These 
protection measures are detailed in the Quabbin Reservoir Watershed System: Land Management 
Plan 2007-2017 (2007).  Timber harvesting activities can potentially introduce pathogens from 
loggers working on the site for extended periods of time.  In addition, harvesting and product 
transport can produce uncontrolled releases of hazardous materials from equipment failures.  
Indirectly, the creation and use of logging roads and stream crossings introduces the potential 
threat of adding both nutrients and sediment.  Pathogens, hazardous materials, nutrients, and 
sediment can ultimately degrade drinking water quality are the focus of our watershed protection 
control efforts surrounding Timber Harvesting. 
 
 
Assessment 
Timber harvesting in is a highly regulated and controlled activity.  However, timber harvesting 
on DWSP forest lands is conducted differently compared with timber harvesting on private lands 
in the watershed. 
 
DWSP Forest Lands 
The primary objective of forest management of the Quabbin forest lands is to create and 
maintain a complex forest structure, which forms a persistent, protective forest cover and a 
biological filter on the watershed land.  This watershed protection forest is designed to be 
vigorous, diverse in species and age, actively accumulating biomass, conserving ecological and 
economic values, actively regenerating, and most importantly maintaining a predictable flow of 
high quality water from the land (2007, DWSP/OWM).  The proposed regeneration silviculture 
for the 2007-2017 ten-year management period at Quabbin will consist primarily of small group 
and patch selection cutting.  Regeneration establishment may also be encouraged through limited 
“enrichment” planting if necessary.  DWSP staff conduct a Continuous Forest Inventory (CFI), 
cataloging tree growth and composition in fixed plots over a long period of time in a ten year 
cycle.  Annually, staff implements an internal lot review.  All cutting plans on DWSP Forest 
Lands are supervised by a DWSP Forester during the harvest and at the end of the harvest before 
Performance Bonds are returned.  DWSP staff conducts targeted water quality monitoring in and 
near harvest sites.  Finally, internal road maintenance needs are reviewed and prioritized prior to 
and during the harvest.   
 
Timber Harvesting on Private Forest Lands 
The MA Forest Cutting Practices Act (FCPA) protects the benefits of forests through a 
permitting process.  Applicable to timber harvesting on both public and private forestland, the 
FCPA regulates any commercial timber cutting of wood products greater than 25,000 board feet 
or 50 cords on any parcel of land at any one time.  The FCPA requires filing a Forest Cutting 
Plan with the DCR’s Bureau of Forestry and the local conservation commission at least ten 
business days before the proposed start date.  At the same time, the landowner or agent prepares 
a Notice of Intent to Abutters form, which must be sent to abutters of record whose boundaries 
are within 200 feet of the cutting area.  The purpose of the Notice of Intent to Abutters is to 
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provide an opportunity for landowners to determine if boundary lines have been accurately 
marked; it is not an opportunity for comment on the operation itself.  The Forest Cutting Plan 
includes information such as the landowner’s name and address, property location, Conservation 
Management Practices (CMPs) used for stream and wetland crossings, harvesting in wetlands, 
type of cutting being proposed for the property, and the volume of products to be harvested.  At 
least two maps are included as a part of the Forest Cutting Plan.  The first is a detailed site map 
that shows the location of wetland resources, main skid roads, landings, property lines, and the 
areas to be harvested.  The second map is a locus map with the property boundaries outlined to 
show its general location.   
 
Once a properly prepared Forest Cutting Plan is received by DCR’s Bureau of Forestry, the local 
Service Forester has ten business days to review the plan for compliance.  The Service Forester 
reviews the wetland mapping, ensures that Best Management Practices are correctly identified to 
protect water resources, and verify that the standards for forest regeneration are being met.  After 
a site visit, the Service Forester approves the plan, asks for further clarification or information, or 
disapproves the plan.  The filing of a Cutting Plan not only helps private landowners achieve a 
better job through planning but also helps to ensure the continued public benefits of our state’s 
forests by protecting wetlands and water resources, mitigating or eliminating potential impacts 
on Rare and Endangered Species, and regenerating forests.   
 
Given the current regulations and oversight in place, timber harvesting within the Quabbin 
Reservoir Watershed is considered an activity of low priority in the DWSP’s watershed 
protection efforts.  Presently, a new Gate-Key system is being integrated into the existing 
permit/key system managed by Forestry staff.  The CFI re-measurements every decade have 
provided a long-term assessment of forest cover stability (e.g., species and age composition, 
regeneration conditions, invasive plants).  Annual internal harvesting lot review has maintained 
consistency of proposed silviculture with long-term management plans.  The supervision of 
harvesters by DWSP Foresters has provided adequate control of harvesting operations to meet 
implementation and regulatory standards and identified exceptions requiring retention of 
Performance Bonds.  The Division now requires spill response plans for every harvesting lot.  
Spill training workshops for local loggers had high attendance recently.  The DWSP’s Chief 
Forester receives copies of all non-DWSP cutting plans in the Quabbin Reservoir watershed 
submitted to the Service Forester.  These plans are entered into a database for monitoring and 
assessment purposes.  A limited targeted water quality monitoring effort has been established for 
research purposes.  Roads are the most common source of water contamination during timber 
harvesting operations and they are reviewed annually to identify maintenance priorities in 
advance of use for timber harvesting operations.  The pace, however, of required internal forest 
road maintenance is a constant challenge.   
 
 
Needs  
 Implement Quabbin Reservoir Watershed System: Land Management Plan 2007-2017 
(LMP) as designed.  Conduct periodic reviews and monitoring of current land 
management activities to assure consistency with the LMP, DCR policies, and potential 
impacts on water quality.  Hold public meeting each spring on plans and proposed 
changes for coming year. 
DCR 2008 Watershed Protection Plan Update 32 
Volume IIA: Quabbin Reservoir Watershed System  
 Manage silvicultural activities (e.g., bid/contract preparation, timber marking, 
monitoring) in accordance with the current Quabbin LMP and all other applicable 
regulations. 
 Maintain boundaries as necessary (e.g., clearing, posting, surveying, etc.).  Document and 
pursue encroachment issues.  Eliminate fire line zones with regeneration and new 
postings. 
 Collect data and maintain databases, GIS datalayers, and related maps on forest structure, 
composition and regeneration, deer browsing, rare and special plant communities, forest 
roads, boundary information and other data to guide the land management program and 
lot review process. 
 Conduct DWSP road maintenance and repair (e.g., grading, culvert and ditch 
maintenance) according to road prioritization to improve drainage and functionality.  
Continue to collect data on road conditions, culvert locations for future planning. 
 Develop and implement a Terrestrial Invasive Plant Management Strategy. 
 
 
3.5 Wastewater  
Within the Quabbin Reservoir watershed, on-site septic systems are the sole method of 
wastewater treatment.  Septic systems are a safe and effective soil based system to treat 
household wastewater, provided there is enough soil area and soil conditions are conducive to 
treatment.  Failing septic systems provide inadequate treatment allowing high concentrations of 
bacteria, pathogens, and nutrients to enter groundwater and surface water.  Properly functioning 
systems can be sources of contamination if used improperly by homeowners to dispose of 
solvents, paints, or unwanted pharmaceuticals and personal care products (PPCPs).   
 
 
Assessment 
Septic systems service both DWSP facilities and private sites that include residential 
development, governmental, and commercial sites.  A majority of DWSP systems were upgraded 
beginning in 1998 as part of the Clean State Initiative; both design and installation work was 
completed by in-house staff.  Commercial sites and large complexes (e.g., schools) in the 
watershed are limited in number, but these facilities can represent higher loadings, a more 
diverse waste stream, and are more likely to contain more vulnerable system components (e.g., 
pumps, filters, etc.).   
 
The varying ages of in-site septic systems in the watershed is best illustrated by the combined 
817 residential dwellings found in the watershed communities of Petersham and New Salem.  
U.S.  Census data from both communities indicates that roughly 75 percent of the dwellings were 
constructed prior to 1979.  Approximately 30 percent of the dwellings inside these two 
communities have transferred ownership since 1995.  Both of these years mark significant 
milestones associated with the development of the State Sanitary Code.  The formal adoption of 
a uniform State Code took place in 1978, and landmark changes to the Code – also referred to as 
“Title 5” – were enacted in 1995 that strengthened groundwater protection standards and 
incorporated treatment design standards.  The requirement of a formal system inspection at the 
time of property transfer or sale was another major change made to the Code in 1995.  Systems 
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meeting specific failure criteria are required to be upgraded or replaced within three years of 
discovery.   
 
Since the replacement or upgrade of septic systems often dovetails with a project that falls under 
the purview of the Watershed Protection Act Regulations (see Section 5.8), Division staff 
regularly consult with local boards of health (BoH) on the proper sizing and location of systems.  
This relationship has also been useful in expanding the tracking capabilities of the Division, as 
each case is entered into a database to track WsPA permit applications.  Unfortunately, the 
records for many Town Boards of system installations and repairs are decentralized, making 
tracking of repairs on non-WsPA parcels a challenging.  For these cases, Division staff rely upon 
discovery during field surveys undertaken as part of its EQA process or through homeowner 
complaints requesting that action be taken by the Division.   
 
Homeowner education was an important component in wastewater improvement projects 
sponsored by the Division in New Salem and Wendell.  While project goals were aimed at 
evaluating the feasibility of decentralized or “clustered” treatment of combined flows from 
facilities inside the town centers, homeowner questionnaires (along with Operation & 
Maintenance literature) were distributed to homeowners within the study area; 21 residences 
agreed to voluntary inspections of their septic systems.  Wastewater management activities 
remain a moderate priority level within the DWSP’s watershed protection efforts.   
 
 
Needs 
 Review local records, water quality data, and other pertinent information while 
conducting EQAs to identify potential problem wastewater sites or areas.  Give special 
attention to wastewater plans that are part of WsPA filings.  Track repaired septic 
systems in database starting with WsPA cases and adding paper records from towns.  
Track and monitor wastewater situation within town centers and complexes. 
 Continue to monitor and enforce the provisions of Title 5 with Boards of Health and the 
DEP.  Maintain a good working relationship with all local Boards of Health and provide 
technical assistance, when requested, on wastewater management issues.  Monitor septic 
system research.  Apply newer, more efficient technology for replacement systems (e.g., 
pressure dosing) as needed. 
 Provide direct engineering-related technical support to watershed communities for 
stormwater, wastewater, and other projects that could result in enhance water quality 
protection on a case-by-case basis. 
 
 
3.6 Roadways, Railways, and Rights-of-Way 
The use, maintenance, and improvement of roadways (including DWSP roads), railways, and 
utilities and their associated rights-of-way (typically 5-30 feet from the structure) are potential 
sources of water quality contamination from hazardous materials/waste, pesticides, turbidity, and 
pathogens.  Hazardous waste can be found in cargo being transported on major roadways in the 
Quabbin Reservoir watershed.  Pesticides are commonly used in the maintenance of road and 
utility rights-of-way management.  Turbidity and pathogens are likely contaminants along 
roadways due to sand/salting and dumping (e.g., human fecal waste) along roadway pull-offs.   
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Roadways are a concern because of the range of contaminants introduced to these surfaces and 
the efficient way they may be conveyed to nearby streams and water bodies.  Accidents 
occurring on these roads can release hazardous materials that may be piped or washed to 
resource areas.  Contaminants include higher concentrations of heavy metals released from brake 
dusts and auto parts, road sand and salt applied for snow and ice control, and pathogens 
associated with pet and animal wastes.  Road reconstruction and repair also has the potential to 
introduce contaminants during construction if erosion and sedimentation controls are not 
effectively employed.  Elimination of direct discharges and control and treatment with 
stormwater Best Management Practices (BMPs) is the primary means of mitigating potential 
contamination.  Indirectly, the upgrade and use of gravel roads and associated stream crossings 
for forestry operations, fire patrol, management access, and historical purposes can introduce 
nutrients and turbidity or result in uncontrolled releases of hazardous materials from equipment 
used, number of trips, special uses, and accidents.   
 
Reported spills along roadways/utilities/rights-of-way are monitored and tracked by DEP.  Local 
Fire Chiefs also report and monitor spills.  Roadway maintenance is reported in the 
Environmental Monitor, which is monitored by EQ staff.  DWSP staff may receive complaints 
from nearby residents of problems stemming from local roadwork.  These calls are investigated, 
and technical assistance to apply BMPs is often initiated to mitigate the situation.  Annual 
reviews of rights-of-way maintenance plans are conducted for the three electrical right-of-ways 
in the Quabbin Reservoir Watershed.  Generally, work on rights-of-way is regulated by 333 
CMR 11.00 and enforced by Department of Agricultural Resources (DAR).  Other work may be 
triggered by the WsPA and is monitored by DWSP staff.  Typically, all dumping violations 
along these areas are investigated by Massachusetts Highway Department, DEP, local 
Departments of Public Works (DPW), and Watershed Rangers with EQ assistance.  Currently, 
there is an informal spill notification process at both State and local level which needs 
improvement.  Internally, the environmental assessment and cleanup of spills by DWSP staff 
also needs improvement to avoid miscommunication.   
 
Maintenance of roadways is a critical task within the watershed.  The recent culvert database 
helps prioritize culverts needing replacement or upgrading.  Input from the foresters regarding 
DWSP roads needing repair before timber harvest operations may be integrated into the 
database.  Scheduled maintenance and improvement work is combined with high priority 
roadwork throughout the year on internal roads.   
 
Presently, gravel road work, conducted by local town DPWs, needs additional oversight.  The 
conversion of gravel roads to paved roads, a growing trend, creates drainage and runoff problems 
which need to be mitigated.  Typically MassHighway projects in the watershed are discovered 
through review of the Environmental Monitor.   
 
 
Assessment – State Highways and Local Roads 
In the Quabbin Reservoir watershed there are many locations where roads and streams intersect, 
and, it is likely that a piped drainage outfall or paved chute empties directly into a tributary.  
State Route 202 (Daniel Shays Highway), a two-lane road with posted speed limits between 40 
mph and 55 mph is of special interest because of its proximity to Quabbin Reservoir’s Western 
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Arm and the crossing of nine western tributaries, including the West Branch and Middle Branch 
of the Swift River, Hop Brook, Atherton Brook, and an unnamed tributary by DCR Gate 16 in 
Shutesbury.  This major roadway is one of the most heavily traveled roads inside the Quabbin 
Reservoir watershed with an estimated 3,200 to 4,300 vehicle trips per day (2004 Massachusetts 
Highway Department Traffic Survey Data).  Other principal watershed roadways include State 
Route 122 (New Salem/Petersham), State Route 32A in Petersham, and State Route 32 in 
Hardwick.  Portions of these roadways abut the northern basin of Quabbin Reservoir or cross the 
East Branch Swift River and five other smaller eastern tributaries.  Much smaller portions of 
State Route 2 in Orange and State Route 9 briefly cross the watershed.   
 
Past transportation studies done by consultants (Rizzo Associates, 1996; Comprehensive 
Environmental, 1999) have quantified and identified areas of risk associated with the hazardous 
waste cargo transported along these roadways.  Daily transportation of hazardous materials 
through the Route 202 corridor, for instance, has been identified as low at 11 to 30 vehicles per 
day (Rizzo Associates, 1996).  The Division regards the protection against an uncontrolled 
release as a medium priority threat.   
 
Highway reconstruction projects represent an opportunity to improve upon past drainage 
practices that were heralded for their efficient disposal of stormwater to nearby streams.  The 
Massachusetts Highway Department (MHD or MassHighways) has worked with Division staff 
on past projects to install new drainage structures and/or eliminate existing outfalls at critical 
locations.  Reviewing the Environmental Monitor for road projects is one means of entering the 
plan review process, however projects at this stage have typically reached 75 percent design 
stage, making it difficult to inject Division staff input at the earlier critical design stages.  
Resurfacing of Route 202 is presently in the preliminary design stage and the MHD projects that 
construction will begin in summer 2011.  Staff recommendations on a number of stormwater 
improvements may need to be re-conveyed and discussions with MHD staff initiated.  Funding 
of stormwater improvements will likely pose the greatest challenge.   
 
Strategies to respond to a spill event are being developed thru mock spill containment exercises, 
deployment of equipment and supplies, and stream travel time investigations.  Local fire 
departments have also participated in mock training and have received emergency response spill 
kits from the MWRA (see Section 5.13).  Other issues that typically require coordination with 
MHD personnel include those related to roadside dumping of wastes, roadside sanitation 
problems, maintenance problems (including beaver), and other traffic control issues, such as 
truck traffic and signs.  Currently, Division staff monitors roadside pull-off areas for these 
problems and informally conveys maintenance concerns to MHD.   
 
Assessment – DWSP Roads 
The Division is responsible for the maintenance and care of over 200 miles of woodland roads, 
that are used for a variety of purposes.  Road washouts are a common source of water 
contamination during timber harvesting.  Gravel roads are reviewed annually to identify 
maintenance priorities in advance of use for timber harvesting.  However, the pace of required 
maintenance is persistently challenging.  The growing utilization of tractor trailers to transport 
logs from the landing presents a new challenge for gravel road maintenance.  Improper road 
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drainage can increase the rate of sediment transport to nearby streams and result in unsafe travel 
conditions.   
 
Neglecting to maintain these roads can result in plugged culverts or blocked systems, greatly 
increasing the risk of major failures and road washouts.  Because of this concern, in 2007 DWSP 
staff located, mapped, and assessed all culvert pipes servicing its road network to improve upon 
on-going maintenance efforts.  No previous inventory and no authoritative assessment on the 
condition of the existing infrastructure existed prior to this project.  The breadth of this mapping 
project was designed to serve multiple purposes: 1) Mapping the location of system components 
to assist staff charged with infrastructure maintenance; 2) Developing an accurate inventory to 
adequately plan and budget for infrastructure maintenance and replacement; and 3) Providing 
spatial and integrity assessments for Quabbin managers to efficiently plan and prioritize 
maintenance activities.  The results from this inventory are summarized below (see Table IIA-
13). 
 
Assessment – Utility ROWs 
Utility rights-of-way in the watershed include three electrical rights of way and one underground 
cable right of way.  Yearly maintenance and improvement needs with the utility rights-of-way 
have been conducted primarily under the 333 CMR 11.00 Rights-of-Way management 
regulations.  These regulations were modified in 2007.  The process includes plan notification, 
review and comment with mapping of sensitive resources.  DWSP staff strives to improve 
internal and external coordination.  The identification of sensitive areas has improved greatly 
with enhanced GIS capabilities coupled with fieldwork verification.  
 
 
Needs  
 Follow all responses to an accidental or dumping release of hazardous materials with a 
coordinated monitoring effort in cooperation with the DEP to ensure that appropriate 
cleanup and assessment protocols are followed. 
 Require, monitor, and support the development and understanding of Spill Response 
Plans for all Cutting Plans and Timber Harvesting on Division lands. 
 Review, field verify, and comment on yearly operational plans related to pesticide use 
near water resources. 
 Conduct DWSP road maintenance and repair (e.g., grading, culvert and ditch 
maintenance) according to road prioritization to improve drainage and functionality. 
 Collect data on road conditions and culvert locations for future planning. 
 Collect data on and map culverts and other stormwater conveyance structures for 
stormwater management in key areas. 
 Work with state and local highway departments to improve stormwater infrastructure 
during all reconstruction projects and eliminate direct discharges whenever possible.  
Integrate stormwater management controls in Division road paving projects. 
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Table IIA-13: Quabbin Reservation Culvert Inventory 2007  
Category # Percentage 
Crossing Type   
Perennial 209 38.4% 
Storm Drain 335 61.6% 
Total # of Pipes: 546*  
Pipe Blockage   
None 328 60.1% 
Partial 97 17.8% 
>=50% 121 22.2% 
Pipe Condition   
New 11 2.0% 
Good 129 23.6% 
Aging/Rust/Some Scouring 255 46.7% 
Old/Scour Holes/Rust 56 10.3% 
Bottom Gone 27 4.9% 
Needs Replacement 68 12.5% 
Fish/Aquatic Habitat Passage   
No Impediment 86 41.1% 
Outlet/Inlet Drop 104 49.8% 
Temporary Impediment 39 18.7% 
Material   
CMP 268 49.1% 
Concrete 55 10.1% 
HDPE 74 13.6% 
Metal 52 9.5% 
Stone 95 17.4% 
Other 2 0.4% 
Headwall Condition   
Stable 336 61.5% 
Collapsing 119 21.8% 
Needs Repair 47 8.6% 
Not Present 34 6.2% 
Other - Water Piping 10 1.8% 
Beaver Activity   
Not Present 153 73.2% 
Upstream of Culvert 44 21.1% 
Downstream of Culvert 12 5.7% 
DWSP Quabbin Section, 2007.  *includes by-pass 
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3.7 Agriculture  
Agricultural activities in the watershed can contribute pathogens, turbidity, and nutrients from 
runoff due to: manure storage, spreading, or disposal; chemical fertilization of crops (e.g., corn), 
including establishing and maintaining pastures; and farming or direct access by animals in water 
resources for watering needs.  The agricultural activities most common in the watershed are 
keeping animals (e.g., horses, cows, and pigs), and maintaining pastures for horses and fields for 
crops (CEI, 1998).   
 
 
Assessment 
Agricultural activities within the watershed are monitored through a database established in 1997 
and updated through the Environmental Quality Assessment process (EQA; see Section 5.12).  
Site investigations are initiated if water quality monitoring detects anomalies.  Limited land use 
analysis provides some information regarding changes in agricultural activities within the 
watershed.  Watershed Protection Restriction monitoring (WPR; see Section 5.2) can contribute 
to understanding the type and influence of agricultural activities within the watershed.   
  
Agricultural activities have been reduced to a low priority level within the current watershed 
protection activities at the Quabbin Reservoir Watershed.  Overall, there has been a marked loss 
of agricultural activities, specifically dairy farms, in the watershed.  However, water quality 
monitoring for fecal coliform bacteria and turbidity continues to alert staff to investigate 
potential water quality threats.  A limited number of WPRs do allow restricted agricultural 
activities; the WPR standards are considered adequate to protect water quality.  The introduction 
of exotic animals continues.  There also appears to be a general increasing number of owners 
with small numbers of livestock; this trend found across the US of an individual supporting 
regional food production is known as a “locavore.”  Finally, the present conversion of larger 
farms to smaller “hobby” farms with horses may present a future water quality threat.  
Identification, funding sources, and implementation of agricultural best management practices 
will be the focus in the agricultural program.   
 
 
Needs  
 Identify, map, and monitor locations of agricultural operations (including hobby horse 
farms, and other small-scale operations) that could impact water quality.   
 Inspect all significant agricultural operations annually and others at least once every five 
years through the EQA process. 
 Update inventory of all agricultural sites and continue to look for others in the field as 
part of routine watershed inspections. 
 Meet with owners of agricultural operations that threaten water quality, on a case by case 
basis, to discuss problems and possible solutions. 
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3.8 Construction  
Construction is a threat to water quality from activities such as land clearing and earth moving 
for the creation of new driveways, access routes, and building lots.  These activities can be the 
source of nutrients and sedimentation.  In addition, unprotected work sites during construction 
activities, coupled with inadequate erosion and sedimentation controls, can also yield turbidity 
and nutrients into nearby water bodies. 
 
 
Assessment  
Construction activities are primarily monitored through DWSP’s land use permitting activities 
(e.g., WsPA filings and related monitoring work) conducted by DWSP staff.  DWSP staff work 
with town building inspectors related to construction activities within the watershed and the 
regulated areas.  Regular water quality monitoring may detect turbidity spikes which prompt 
investigation.  In addition, neighbor complaints and notices in the Environmental Monitor serve 
as construction monitoring tools.  Informal internal staff discussions continue to identify new 
areas of construction not observed through the above mentioned processes.   
 
Construction activities have been reduced to a low priority for watershed protection programs in 
the Quabbin Reservoir.  Construction activity in the watershed is principally residential.  These 
activities, however, are occurring in more remote and/or problematic locations, with constraints 
such as steep slopes, thin soils, wetland buffer zones, and unpaved roads (Lacy, 2004).  It 
appears that building permits vary between towns in the watershed compared with towns outside 
of the watershed.  Regular water quality monitoring helps to detect and document erosion 
problems caused by construction activities.  Few neighbor complaints have been received related 
to construction activities causing water quality problems.  Large construction projects are rare in 
Quabbin watershed.  In addition, recent EPA regulations also require notification and 
implementation of Erosion and Sedimentation Control Plans. 
 
 
Needs 
 Administer the Watershed Protection Act regulations.  Review all WsPA applications, 
respond in a timely manner, hold official hearings, and track the status of applications 
and associated projects using a database and GIS data layers.  Work with DWSP General 
Council to update WsPA regulations. 
 Inspect sites with conditional approval to ensure compliance through the duration of 
construction activity. 
 Evaluate public notices, compile building permits from watershed towns, and review 
local board agendas and minutes to search for additional jurisdictional activities. 
 Update or develop new information, forms, regulations, and guidance documents as 
needed related to the Watershed Protection Act. 
 Investigate updating parcel maps for watershed towns. 
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3.9 Commercial, Industrial, and Governmental Sites  
Many types of commercial, industrial, and governmental sites generate, handle or store 
hazardous wastes.  The improper handling, storage, and eventual disposal of these materials can 
lead to a range of potential water quality problems.  Ancillary structures at these facilities such as 
underground/above ground storage tanks, floor drains and washing stalls have the potential to 
leak, convey, or discharge hazardous materials into the environment.   
 
 
Assessment  
Massachusetts Hazardous Waste Regulations (310 CMR 30.00) regulate the proper shipping, 
storing and record-keeping associated with the handling of hazardous wastes.  Eight facilities 
were identified in the Quabbin Reservoir watershed in 2007, based on registration with the 
Department of Environmental Protection.  Five of the eight are located in Petersham.  Listed 
facilities include automotive repair shops, a junk yard, DPW garages, and a saw mill.  Gravel 
mining, though not listed, is another commercial pursuit where hazardous wastes are handled.  
Due to the limited number of these sites, activities associated with these facilities are given a low 
priority.  Inspection findings from EQAs are the primary tools for assessment of commercial, 
industrial, and government sites.  Recent DEP activity is researched and any outstanding 
compliance issues are reviewed with property owners, DEP and/or local officials.  DEP lists of 
current and past hazardous waste (“21E”) clean up sites are also reviewed and updated through 
the EQA process.  Within Quabbin Reservoir watershed there are presently no active 21E clean-
up sites. 
 
 
Needs 
 Complete and update a database of all facilities using, storing, or generating hazardous 
materials or wastes, including transfer stations and Underground Storage Tanks/ 
Aboveground Storage Tanks.   
 Monitor DEP databases regularly for new 21E information.  Inspect each site once every 
five years as part of the rotating EQA schedule. 
 Review periodic monitoring reports on closed landfills in the watersheds. 
 
 
3.10 Residential Sites 
Residential development, exclusive of septic system/sewers and short term construction activities 
have the potential to introduce pathogens, nutrients, turbidity, hazardous waste, PPCPs, and 
pesticides into the watershed.  Pathogens are introduced by fecal matter from pets.  Nutrients are 
accumulated from car washing, landscaping, and yard care.  Turbidity is introduced through 
landscaping and pets.  Hazardous wastes are introduced by automobiles, home renovation, and 
certain hobbies.  PPCPs are introduced from use and disposal of prescription medications and 
over the counter products.  Pesticides from lawn and garden care are also a concern. 
 
 
Assessment  
Most watershed towns are increasing in population.  The WsPA regulatory process and tracking 
database are the primary means of assessment of residential site activity in the Quabbin 
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Reservoir Watershed.  The WsPA database gives the quantity, location, age, and type of 
residential activity.  Building permit data are used to complement the WsPA information because 
the WsPA is limited, in general, to regulated areas.  GIS analysis of increased impervious area 
has been implemented.  EQA and water quality monitoring also contributes to understanding the 
influence of this land use.  DEP’s Underground Storage Tank (UST)/Aboveground Storage Tank 
(AST) database also helps staff assess residential sites.  Residential development projects in the 
Quabbin Reservoir watershed remains a moderate priority of watershed protection efforts.  
Projects that are proposed in compliance with WsPA standards but located immediately adjacent 
to the Act’s Primary Protection Zone or Bordering Vegetated Wetlands do pose threats from 
encroachments and prohibited alterations by homeowners.  There are two types of conservation 
restrictions (CR) in the watershed.  DWSP’s Watershed Protection Restrictions (WPR; see 
Section 5.2) are presently monitored; however, non-DWSP CRs need to be inventoried and 
tracked. 
 
Needs 
 Provide direct technical assistance support to local planning boards and community 
organizations through contact at board meetings and/or through regulatory review 
process.  Upon request, assist communities in obtaining state-sponsored grants for 
planning projects (other than for DWSP grants). 
 Develop and implement educational programs to educate watershed residents and 
business owners related to pesticides, fertilizers, stormwater management, 
pharmaceuticals and personal care products, household hazardous materials, and drinking 
water protection.  Educate realtors, perspective buyers, and local homeowners on WsPA 
affected lands and agricultural activities (e.g., horse property buyers). 
 Assist communities in developing local land protection bylaws.  Review watershed town 
by-laws for commercial and industrial activities with respect to watershed protection 
strategies. 
 
 
3.11 Solid Waste Facilities  
There are no active landfills in the Quabbin Reservoir Watershed.  However, two active transfer 
stations are in operation in the watershed in New Salem and Petersham (see Table IIA-14).  
Waste transfer stations are facilities where municipal solid waste is unloaded from residents’ or 
collection vehicles and briefly held while it is reloaded onto larger, long-distance transport 
vehicles for shipment to landfills or other disposal facilities.  Hazardous waste is the greatest 
potential contaminant from transfer stations.  Leachate and gas migration are the main threat 
from closed landfills.  Stormwater drainage and landfill cap integrity are also on-going concerns. 
 
Table IIA-14: Activity of Transfer Stations in Quabbin Reservoir Watershed Towns 2000-2006 
 Year (tons/year) 
Location 2000 2001 2002 2003 2004 2005 2006 
New Salem  292 291 297 309 305 305 308 
Petersham  346 383 273 408 342 291 286 
DEP, 2007 
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Even after a landfill stops accepting material, Massachusetts solid waste management facility 
regulation (310 CMR 19.000) require the owner and operator to properly maintain the site for 30 
years.  Owners and operators must ensure that leachate or runoff does not contaminate water 
resources and that gas generated as buried waste continues to decay does not pose an explosion 
hazard.  Facility owners and operators, including municipalities, must obtain DEP approval of 
detailed plans for closure and long-term maintenance of inactive landfills.  The municipality is 
required to engage the services of a third-party consulting engineer or other qualified 
professional approved by DEP to periodically inspect the landfill and to correct or mitigate 
conditions that compromise structural or system integrity and place public health, safety, or the 
environment at risk.  DEP also periodically inspects closed and inactive landfills to ensure that 
they are being properly maintained, and checks to ensure that municipal inspection reports and 
monitoring results are being submitted to DEP as required.   
 
There are four closed landfills in the watershed, two of which are capped.  The New Salem 
Landfill operated between years 1962-1982 and then closed in 1997.  It was certified capped by 
DEP in 1999.  This dump was not lined.  The Petersham Landfill closed in 1978.  It is capped, 
but also not lined.  A certificate of capping has not been issued by DEP for the Phillipston and 
Hardwick landfills. 
 
 
Assessment 
The primary tool for assessing solid waste is the DEP Solid Waste Database, which contains data 
on both closed landfills and transfer stations.  Town monitoring reports for closed sites in New 
Salem and Petersham are limited.  Site reports from EQ, Rangers and other staff may determine 
if uncontrolled dumping near transfer stations is occurring.  Water quality monitoring is used to 
indirectly assess the influence of these sites.   
 
Solid waste management is considered low priority in the DWSP’s watershed protection efforts 
in the Quabbin Reservoir watershed.  Solid waste is regulated at the state level by both hazardous 
waste (310 CMR 30.00) and solid waste management regulations (310 CMR 19.00).  The 
DWSP’s Watershed Protection Regulations specifically prohibit the storage and disposal of both 
solid waste and hazardous material or waste within four hundred feet of a bank of a tributary or 
surface water in the watershed. 
 
 
Needs 
 Review periodic monitoring reports on closed landfills in the watersheds. 
 Further investigate the closed landfills in Hardwick and Phillipston to determine if they 
currently pose any significant water quality threat. 
  
 
3.12 Future Growth 
Future growth represents a threat to water quality primarily from development of land that is 
currently undeveloped or changes in land uses.  Therefore, while the type of contaminants will 
depend on zoning regulations, all sources are possible contaminants from future growth 
including pathogens, nutrients, turbidity, hazardous waste, and pesticides.  While partial control 
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in the form of land in Chapter 61 Program protects lands and waters from many land uses, it does 
not eliminate the risk of future growth.   
 
 
Assessment  
Future growth in the Quabbin Reservoir Watershed is difficult to predict.  Land ownership 
analyses, showing protected land and available land for development, building permit data which 
suggest future trends, and WsPA map showing actual growth are the primary tools used to assess 
future growth in the watershed.  In addition, watershed town zoning maps and master plans can 
help assess growth on individual towns.  At the state level, Executive Office of Energy and 
Environmental Affairs (EOEEA) conducted a build-out analysis for all towns.  Future growth is 
considered a low priority for contamination in the Quabbin Reservoir watershed.  In the past 
decade, permanent land protection has increased in the watershed.  However, growth is 
increasingly all around the perimeter of the watershed.  Staff are observing growth as remote 
parcels are liquidated and developed according to local zoning bylaws which specify a new 
dwelling on every one or two acres.   
 
 
Needs 
Land Procurement 
 Purchase control, through fee and WPR, of “highly rated” parcels by the Land 
Acquisition Panel.  Generate GIS maps for the landowner of each proposed acquisition.  
Coordinate due diligence and other services from DCR staff to complete survey, title, 
engineering, and negotiation activities for new parcels. 
 Assess all new acquisitions to document the existing condition of forests, roads, and 
boundary markings.  Survey new parcels prior to purchase, unless recently recorded 
survey plans exist.  Integrate new properties into existing land management and public 
access programs. 
 Attend quarterly LAP meetings to prioritize land and WPR purchases.  Conduct local, up-
to-date assessment on Quabbin parcels.  Integrate new parcels and WPRs into Quabbin 
Land Management program. 
 Develop individual parcel presentation materials and meet with MWRA Board for 
approval of critical purchases. 
 Continue to support watershed land preservation groups, such as Mount Grace Land 
Trust, regarding land protection in watershed that acquire land through gifts or through 
cooperation with other land trusts.  Investigate possible funding sources to supplement 
MWRA resources for land procurement. 
 
Interpretive Services 
 Implement Interpretive Services Plan for the Quabbin Reservoir watershed.  Update 
during this period.  Continue improvements of Visitors Center.  Update traffic counts. 
 Staff and operate the Visitors Center at Quabbin to educate visitors about watershed 
management and related topics (e.g., Climate Change).  Coordinate with visiting groups 
to provide orientation at the Visitor Center and in Quabbin Park.  Maintain records on 
Visitor Center activities. 
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 Expand resource center materials with educational information on the watershed system, 
water quality, history, and development of the watershed and water supply system, water 
pollution, and water supply protection and management. 
 Arrange for staff members with particular expertise in a variety of environmental, water 
resource, wildlife, and watershed protection issues to speak, when appropriate, to outside 
groups and organizations.  Offer educational programs to visiting groups, including 
college classes and loggers. 
 Continue established program of public education, including school programs, field trips, 
Interpretive Program on Division properties, and expand outreach efforts in Quabbin 
Park.  Expand the Quabbin Reservoir watershed curriculum using materials developed by 
MWRA, DEP, EPA, ProjectWild, Project Learning Tree, Project WET, and other 
appropriate watershed resources.  Continue to support watershed school system teachers 
through in-service workshops and day-long offerings for schools in the Quabbin 
Reservoir. 
 Update displays of kiosks and bulletin boards increase educational opportunities.  Include 
maps that clearly show appropriate areas for bicycling, hunting, and fishing to help direct 
these activities away from sensitive resource areas.  Target educational efforts at non-
permitted groups. 
 Expand orientation and training for seasonal staff and local law enforcement. 
 Improve drinking water supply educational signage in Quabbin Park and Visitor Center. 
 Work with advisory groups and other public interest groups (e.g., Quabbin Watershed 
Advisory Committee, Friends of Quabbin, Swift River Valley Historical Society, Water 
Supply Citizens Advisory Committee), and recreational groups (e.g., North Quabbin 
Anglers) to gather, understand and integrate public input. 
 
 
3.13 Climate Change 
The implications of global climate change on drinking water quality and water quantity are 
significant to a system with a time horizon of greater than 100 years.  Most scientists are in 
agreement that a variety of hydrological changes could occur due to warmer temperatures (NRC, 
2007).  In particular, components of the hydrologic cycle will become more intense with heavier 
periods of precipitation.  Consequently, maintenance of optimal reservoir levels in anticipation of 
flooding and drought conditions will be difficult.  These extreme events may negatively affect 
safe yield, but also negatively impair water quality by increased nutrients and turbidity from 
habitat modification caused by flooding or droughts.  Furthermore, the strong association 
between extreme precipitation and waterborne disease outbreaks has been documented using 
precipitation data from the National Climatic Data Center and the US EPA’s waterborne disease 
database from 1948 through 1994 (American Journal of Public Health, 2001).  Outbreaks due to 
surface water contamination showed the strongest association with extreme precipitation during 
the month of the outbreak.  Increases in pathogens and possibly use of pesticides to control insect 
and animal population changes are likely.  Finally, climate change may cause changes in forest 
cover which will directly affect the Division’s Land Management Plans. 
 
 
 
Assessment  
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Staff continually monitor reservoir and tributary water temperature changes over time.  DWSP 
staff has begun monitoring nutrient and plankton changes as well.  Operational energy needs are 
under review and may be modified.  Climate change is well recognized as a priority for 
watershed protection efforts.  DWSP staff is replacing conventional vehicles with hybrid 
vehicles.  A pilot project has built a biomass plant for energy at Quabbin Administration Area.  
Long-term carbon sequestration continues in forestry management through sequestration by 
growing trees.  Long-standing photovoltaics have been employed at the Boat Launch Areas.   
 
The MWRA has participated in several rounds of climate change evaluations and is currently 
working on a cooperative study with National Centre for Atmospheric Research and the 
Stockholm Environment Institute funded by the American Water Works Association Research 
Foundation.  The study is examining each of the three watersheds and their interaction under 
future conditions as predicted by 23 different global climate models for the three watersheds.  
Results are being downscaled to specific existing climate stations and incorporate both the global 
climate change information and local climate conditions.  Climate change may influence the 
quantity and patterns of watershed yields.  The 23 models show varying degrees of temperature 
increase, precipitation changes (generally increases) and higher degrees of climate variability and 
more extreme conditions.  Preliminary results indicate a likely increase in overall yield of the 
Quabbin-Ware-Wachusett system which is attributable to the large Quabbin Reservoir storage, 
that can effectively be used to take advantage of the increased runoff variability.  MWRA will be 
continuing efforts to evaluate future changes in demand patterns and the effect on the smaller 
local supplies of its partially served customers and neighboring communities.   
 
 
Needs 
 Maintain routine and non-routine tributary and reservoir sampling, including physical, 
chemical, and biological parameters.  Compile and interpret data in an annual report.  
Analyze for nutrients and metals on selected tributaries.  Revise and update baselines of 
chemical, physical, biological, and flow parameters to better monitor reservoir changes 
over time using monthly and quarterly water samples collected from established historic 
sites on the Reservoir.  Investigate affects of Climate Change. 
 Continue to staff and operate the Quabbin Visitor’s Center to educate visitors about 
watershed management and related topics, including Climate Change. 
 Strive for DWSP to become more energy efficient in its policies and practices. 
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4 Programs to Control Potential Sources of Pollution 
This Section describes the components of DCR’s Watershed Protection Programs at the Quabbin 
Reservoir watershed.  Table IIA-15 contains a listing of watershed protection programs utilized 
at the Quabbin Reservoir Watershed to prevent water quality contamination from of the sources 
outlined in Section 3. 
 
Table IIA-15: DWSP’s Programs Focus on Potential Contaminant Sources  
 
 
4.1 Land Procurement 
The primary purpose of DWSP’s Land Procurement Program is to protect water resources 
through fee ownership of land.  Land protection priorities in the Quabbin Reservoir watershed 
include: boundary consolidation, management or access enhancement (e.g., in-holdings), and 
mitigatiton of water quality degradation threats.  Because the Quabbin Reservoir watershed is 
better protected and hydrologically remote from the Wachusett intake, land procurement efforts 
are driven more by opportunities to acquire in-holdings, gap fillers, and appropriate leveraged 
tracts.  Land procurement criteria for fee versus Watershed Protection Restriction (WPR) 
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Wildlife              
Public Access/ 
Recreation 
             
Timber Harvesting              
Wastewater              
Roadways/ 
Railways/ 
ROWs 
             
Agriculture              
Construction              
Commercial, 
Industrial, and 
Governmental Sites 
             
Residential Sites              
Solid Waste Facilities              
Future Growth              
Climate Change              
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conveyances (see Section 4.2) reflect an effort to address landowner preferences while 
minimizing DWSP and MWRA management costs.  All other watershed acquisition proposals 
with demonstrated, perceived, or modeled benefits are considered in the context of leveraging 
opportunities in partnerships with municipalities, private parties, and/or non-profit organizations.  
Any property may be considered for a WPR if adequate watershed protection parameters apply.  
Partnering opportunities, bargain sales, and gifts of WPRs on suitable tracts are favored.   
 
 
4.2 Land Preservation (Watershed Protection Restriction Program) 
The Land Preservation Program goals are to incorporate new technology into monitoring 
baseline appraisals of Watershed Protection Restrictions, including GPS referenced digital 
photos, boundaries, and structures.  In addition, a new digital database will be created, and all 
existing paper records will be transitioned to this system.  The program will also complete 
baseline WPR reports quickly after new land is acquired.  Updating WPR inspection forms and 
coordinating with other agencies on monitoring efforts are also key tasks.  In the future, the 
program, which is lead by the Natural Resources section, will establish communication with 
Quabbin staff and plan to link EQ staff with WPR baseline assessments for the EQA efforts. 
 
 
4.3 Land Management 
The Land Management Program’s long-term objective is to bring about the development of a 
multi-aged, species-diverse forest, which has been determined to be the most stable land cover 
for this drinking water supply’s watershed, especially in the face of potential large-scale 
disturbances by wind, ice damage, or insects and disease.  Converting the present day even-aged 
forest stands into a multi-aged forest is a long process that will not be fully implemented for 
many decades, and will most certainly be disrupted by frequent small and infrequent large 
disturbances.  The guiding objective for current silvicultural activities is to regenerate 
approximately 1% of the managed forest annually, so that by the end of the next decade, an 
additional 10% of the managed forest will have been converted to a new age class.  Large, 
unmanaged stands that will include individuals and groups of trees living to biological maturities 
ranging from 100 to 400 or more years of age, will, barring major disturbances, continue to be a 
component of the forested lands surrounding Quabbin Reservoir. 
 
 
4.3.1 Land Management Plans and Annual Review  
Land Management Plans (LMP) are updated every ten years and reviewed annually; the most 
recent Quabbin Reservoir watershed plan was updated in September 2007.  Updating a plan 
provides the opportunity to consider the implementation of the plan’s programs, integrate 
increased knowledge of water quality protection and watershed sources of concern, and set a 
focused watershed protection agenda.  The implementation of these plans is also considered an 
opportunity to test the principles on which they are based.  Through both internal and outside 
monitoring of the Division’s practices, it periodically becomes desirable to make adjustments to 
plans within the current management period.  This adaptive management approach allows for 
fine-tuning of practices based on new information.   
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These plans are subject to public review and comment prior to their implementation.  Any 
proposed changes will be presented at a public meeting prior to being incorporated or 
implemented.  These public meetings are scheduled on an annual basis and include a progress 
report, findings from monitoring efforts, and proposals for refinements to the plan based on these 
monitoring efforts in advance of the annual public meeting.  Foresters and Natural Resources 
staff prepare an annual written report that includes a listing of the timber sales conducted and the 
acres treated, a detailed description of wildlife management activities, and reports from new or 
ongoing research and monitoring efforts.  These reports are presented to the public at the annual 
meeting and copies are sent to DEP.  In addition, public comment is also sought for any 
proposed refinements or modifications to the 10-year Land Management Plan.  While it is the 
intent of the Division to regularly update the plan to incorporate new information either from 
internal monitoring efforts or from outside research, these proposed changes will only be 
incorporated after public review and comment have been sought through the annual meeting or a 
similar type of well-advertised public meeting. 
 
 
4.3.2 Land Management Plan Implementation and Compliance  
DWSP has developed a program for the annual review of all proposed DWSP forest management 
activities on the Quabbin Reservoir watershed.  These reviews are in addition to the general 
guidelines for cultural, wildlife, and habitat protection.  The Land Management Program 
components include: Non-Forested Land Management, Rare Plant, Animal, Habitat Protection, 
Green Certification, and Cultural Resources Management. 
 
Each December, DWSP’s Foresters compile a plan of all proposed forest management that could 
occur during the next fiscal year (July-June).  The only operations not included are emergency 
salvages following natural disturbance events.  Each January, the Foresters carefully map and 
describe the boundaries of each planned operation so that they are readily distinguishable on the 
ground (where boundaries are not easy to describe, they are marked with flagging).  These outer 
boundaries may include internal areas where logging is restricted (vernal pools, stream filter 
strips, etc).  Quabbin Foresters or Natural Resources staff digitizes the maps of the planned 
operations, which include the location of wetlands and previously identified critical cultural, 
wildlife, and rare and endangered species sites.  The Foresters then submit these maps and 
completed forms, describing the proposed silviculture in detail, to the DWSP Natural Resources 
Section.  Natural Resources staff prepares area summaries of these operations and check the 
overall consistency of the operations with management plan silvicultural and resource protection 
objectives.  These proposals also identify the subwatersheds intersected by the proposed lots, as 
well as the proportion of each lot that falls within management zones described in the Plan.  
Natural Resources staff compares the proposed subwatershed and zone coverage to target 
objectives for the year and for the decade.  After Natural Resources staff has reviewed the 
proposed operations, the Natural Resources Director then forwards copies to the watershed 
Regional Director, the DWSP Archaeologist, and the DWSP Wildlife Biologist for additional 
review prior to approving, with or without changes, the lot for administration. 
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4.3.3 Forest Management  
The DWSP has conducted its forest management program since the 1930s when the reservoir 
was created.  Presently, the Program is part of the Land Management Program and is guided by 
the current Quabbin Reservoir Watershed System: Land Management Plan 2007-2017.  For this 
ten-year period, DWSP continues to maintain that the forest conditions that best meet the 
combined objectives of the agency – to deliver predictable quantities of high-quality drinking 
water at a reasonable cost.  These conditions protect the fullest possible suite of associated 
natural resources: 1) vigorous trees of broad, site-suited species composition; and 2) diverse age 
classes evenly distributed across the managed forest lands in the watershed.  This combination 
creates a forest capable of rapid regeneration and active growth following a wide range of both 
natural and deliberate disturbances.  These conditions will be accomplished by the silvicultural 
strategy outlined below. 
 
The actively managed area is the total holding of approximately 58,000 acres, less 33% in areas 
reserved from management, for a total workable area of about 39,000 - 40,000 acres.  DWSP’s 
overall objective is to diversify age structure in this resulting area by regenerating approximately 
1% annually, or about 390 - 400 acres.  Cutting is restricted several ways:  
 
1. No more than 25% of any given subwatershed will be regenerated within any given 10 
year management period.  This approach is based on multiple paired watershed studies 
from around the country, which conclude that, with BMPs in place, there is generally no 
increase in water yield until 20-30% of a watershed forest is cut within a 3-5 year period, 
which in turn implies no increase in sediment or nutrient transport. 
 
2. Three management zones are utilized. 
a. Zone 1 includes the buffer strips along public roads, the variable width filter strip 
along streams and water bodies, and self-imposed limits within filter strips around all 
vernal pools.   
b. Zone 2 mirrors the WsPA regulations: 400 feet back from the Reservoir and 200 feet 
from the WsPA streams (this may increase by adding other streams).  Zone 2 overlaps 
portions of Zone 1 (filter strips) and totals approximately 15,000 to 20,000 acres, or 
about half of the managed area.   
c. Zone 3 is the land that is outside Zones 1 and 2, and hydrologically most remote from 
the reservoir and intakes.  This zone covers about 50% of the managed area.   
 
3. Cutting is limited by management zone.  
a. Zone 1 – single tree selection only 
b. Zone 2 – single tree to small group selection, with groups limited to 1 acre  
c. Zone 3 – single tree, small group, and patch cutting, with the vast majority in groups 
and patches under 2 acres in size and a maximum opening size of 10 acres on limited 
areas 
 
4. Cutting is limited by further restrictions.  
a. Each year, at least 80% (320+ acres) of the regeneration cutting will be in single tree 
or small group selection harvest not to exceed 2 acres, and completed within Zone 1 
(single tree selection only), Zone 2 (small groups not larger than 1 acre), and Zone 3 
(small groups not larger than 2 acres).   
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b. In response to green certification recommendations that structural diversity at the 
landscape level should include some larger single-aged blocks and concerns for 
declining migratory birds and other species that require early successional habitat, 
each year up to 10% (40 acres) of the regeneration cutting will be in patches up to 5 
acres in size and up to 10% (40 acres) of the regeneration cutting will be in patches 
up to 10 acres in size, both to be completed within Zone 3 only. 
c. Up to 200 acres of intermediate thinnings would occur each year where necessary to 
increase group or stand vigor or to establish advance regeneration where it is absent. 
 
For greater detail regarding forest management at Quabbin, please refer to the Quabbin 
Reservoir Watershed System: Land Management Plan 2007-2017. 
 
 
4.3.4 Watershed Maintenance   
The Watershed Maintenance Program focuses on a 229 mile woods road system that provides 
vehicle access throughout most of the watershed area (some roads are being closed and allowed 
to return to forest cover; some occur within power line rights-of-way).  The majority of these 
roads date to the pre-reservoir communities that were settled in this area.  Some of these were 
well-constructed, well-drained roads that have been maintained by DWSP to varying degrees 
depending on priority for their usage.  Others were created as simple cart paths and have since 
evolved to carry heavier traffic, but may not have been well-designed or placed for that purpose.  
At an average width of ten feet, the 200+ miles of Quabbin woods roads cover an estimated 242 
acres of DWSP lands on the Quabbin watershed.  The Quabbin woods road system is essential in 
order to gain access for key watershed protection activities including fire protection, forest 
management, and security patrols. 
 
The interface between roads and water resources is frequently the most likely source of water 
supply degradation on an otherwise stable, forested watershed.  The proper maintenance of 
woods roads prevents the deposition of sediment and organic matter into nearby tributaries.  
Maintenance activities include annual grading of some heavily used roads, removal of hazardous 
roadside trees, roadside mowing (which facilitates drainage and keeps roads open), culvert 
replacement, and the processing and spreading of gravel as needed to maintain access or to 
prepare for specific land management activities.   
 
DWSP constantly deals with plugging of road/tributary culverts by beaver.  In some situations, 
DWSP has successfully installed fences and water level control devices to avoid road washout.  
DWSP incorporates beaver management considerations into road and culvert management when 
possible to reduce the probability of culverts being plugged by beavers.  Because each site can be 
evaluated for potential beaver habitat and the probability of culvert plugging, DWSP also 
incorporates beaver considerations when evaluating and choosing stream crossing methods 
during replacement or installations of culverts.  Culverts that may already be experiencing 
chronic beaver plugging are prioritized for upgrading or replacement.   
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4.3.5 Terrestrial Invasive Plants  
Some of the terrestrial native invasive plant problems on the Division’s properties are the result 
of deliberate plantings of species for specific reasons (e.g., planting autumn olive to improve 
wildlife habitat), but then became invasive.  Other invasive plants are escapees from landscaping 
that predates DWSP’s acquisition of reservoir properties (e.g., Japanese barberry, purple 
loosestrife).  Some invasive plants have also arrived through colonization.  NR staff is 
developing a Division-wide Invasive Terrestrial Plant Management Strategy that includes a 
mapping and inventory section, crafting a strategy for detecting and eliminating new invasions, 
and identifying and prioritizing plant control treatments for inventoried populations.  The 
Division hired three summer staff in 2007 and 2008 to assist with the investigation of terrestrial 
invasive plants.  This pilot program used GPS technology to georeference inventory data.  This 
data was used to build a database linked to a GIS for mapping.  In addition, the program 
experimented with mechanical methods for site and species specific control measures.   
 
 
4.3.6 Boundary Maintenance  
Maintenance of the Division’s property boundaries is a critical task, especially as encroachment 
problems increase on Commonwealth properties.  All boundaries are determined by Division 
engineering and forestry staff in the field.  Once accurately located, these boundaries are kept 
visible by the forestry staff on a regular ten year cycle, primarily by repainting blazes on the 
boundary trees.  This regular maintenance of the boundaries also serves to identify 
encroachments.  If an encroachment is identified, staff conduct field inspections at the site, 
followed by a series of letters to the property owner to eliminate the encroachment.  While a 
small number of encroachments need to be resolved through court actions, DWSP strives 
whenever possible to resolve encroachments outside of the court.  A mix of Natural Resources, 
Forestry, Environmental Quality, and Watershed Maintenance staff provide regular monitoring 
of the condition and sufficiency of access roads, gates, bridges, culverts, and related 
infrastructure.  Regular monitoring and updating of security as it relates to such infrastructure as 
access roads is a component of the land management planning process. 
 
 
4.3.7 Long-Term Land Management Research and Monitoring  
Monitoring the effects of implemented practices on natural and cultural resources has occurred 
regularly over the past six decades of land management at Quabbin Reservoir.  This monitoring 
has included establishment of permanent Continuous Forestry Inventory (CFI) plots and their 
remeasurement consistently every 5 or 10 years.  In addition, regeneration and the effects of 
browsing by deer have been monitored annually since 1989, and a variety of techniques are 
being tested for monitoring moose populations.   
 
 
4.3.8 Post-harvest Monitoring 
Timber harvest areas are monitored for the silvicultural success of the operation.  In areas 
expected to regenerate, regeneration surveys are conducted 3-5 years following the treatment to 
assess the density and diversity of the understory response.  The most common method used by 
the Division is to collect tree, shrub, and herbaceous information within small circular plots 
along transects in order to determine both the success of the tree regeneration and possible 
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competition presented by both native and alien, invasive plants.  Browsing surveys are also 
conducted in these areas to monitor the effects of deer and moose on the forest’s regeneration.  
Rare plant populations and wildlife utilization of unusual habitats (e.g., vernal pools) are 
monitored both before and following the harvest, to determine positive or negative effects. 
 
 
 
4.4 Wildlife Management 
Quabbin Reservoir and associated watershed provides a remarkable benefit to wildlife 
populations due to its size and protected lands with tremendous ecological diversity.  The 
primary goal of the Wildlife Management Program on the Quabbin watershed is to protect the 
water supply from adverse impacts caused directly or indirectly by wildlife.  Quabbin supports 
an impressive variety and abundance of wildlife.  A variety of wildlife species are monitored by 
Division personnel or other agencies.  The Division is required by state and a federal law to 
protect rare, uncommon, threatened, or endangered species.  In general, the Division works to 
protect important wildlife and their habitats while minimizing or eliminating adverse wildlife 
impacts on other watershed resources.  In certain circumstances, where applicable, active 
management to enhance wildlife habitat may occur.   
 
 
4.4.1 Gull Harassment  
Testing for fecal coliform (FC) bacteria began in 1990;  elevated levels were observed at the 
intake to the Chicopee Valley Aqueduct (CVA) that seemed to coincide with the seasonal 
presence of large numbers of gulls roosting overnight on the Quabbin Reservoir.  The FC levels 
measured entering the CVA intake often exceeded the 20 colonies per 100 ml source water 
quality standard mandated for non-filtered systems by the Environmental Protection Agency 
through the Surface Water Treatment Rule (SWTR).  To combat this problem, a gull harassment 
program was started to deter gulls from roosting in relatively close proximity to the CVA Intake 
at Winsor Dam.   
 
Today, the Gull Harassment Program operates year round, usually with an active harassment 
phase between mid-October and mid-April, with mid-winter breaks when and if the west arm of 
the reservoir freezes over.  During the active harassment phase, a three-mile “Gull Free Zone” is 
patrolled daily, weather permitting, by boat crews utilizing pyrotechnics and herding techniques 
to move the gulls outside of the sensitive water supply protection area.  When weather or ice 
conditions on the reservoir prevent the launching of boats, harassment is conducted from shore.   
 
Results from daily bacteriological testing of water entering the CVA Intake indicate that FC 
levels have consistently remained well below the SWTR source water quality standard since the 
inception of the harassment program.  Harassment efforts coupled with food source reduction 
efforts have succeeded in maintaining Quabbin Reservoir’s filtration waiver status.  Fecal 
coliform levels remained below the SWTR standard of 20 colony forming units (CFU)/100 ml 
during the 2006 – 2007 season.  The highest FC count during this period was 5 CFU/100 ml on 
March 3, 2007.  The last times that FC levels were recorded above 20 colonies per 100 mL were 
September 18, 2004 (31 CFU/100ml), December 12, 2002 (21 CFU/100 ml), and December 29, 
1994 (25 CFU/100 ml) (Reyes, 2007; see Section 2.5). 
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4.4.2 Canada Goose Population Control  
Canada geese can expel Giardia cysts into the environment and be a carrier of Cryptosporidum 
spp.  Because they are year-round residents at Quabbin Reservoir, the Canada Goose Population 
Control Program was begun in 1996.  Original efforts were to locate all active nests in selected 
portions of Quabbin Reservoir.  The program was expanded in 2006 to include all islands within 
the Quabbin Reservoir.  Once nests are discovered, eggs are counted and treated to prevent 
hatching.  In addition, efforts are made to prevent geese with goslings from accessing the lawn of 
the main administration building, the Area 1 boat launch area, and the auxiliary spillway.  Efforts 
will continue to focus on eliminating breeding and excluding birds.  Barrier fencing will be 
monitored, and active harassment will be implemented to discourage geese access onto lawns.   
 
 
4.4.3 Aquatic Wildlife Pathogen Control Zone  
The Aquatic Wildlife Pathogen Control Zone program is designed to control the occurrence of 
Giardia spp. and Cryptosporidium spp. in the Quabbin Reservoir by preventing populations of 
aquatic mammals, specifically beaver and muskrat, near intake structures.  The program is 
conducted in a delineated zone (see Figure IIA-10) where regular monitoring for selected aquatic 
wildlife species occurs.  When identified in this area, efforts to remove the populations will 
occur with priority given to populations closest to the intake.  In addition, fecal samples from all 
removed animals are tested for the presence of Giardia and Cryptosporidium.   
 
 
4.4.4 White-tailed Deer Impact Management  
The DWSP has implemented the White-tailed Deer Impact Management Program since 1991.  
The general goals of the program are to reduce deer population densities on DWSP lands and to 
maintain those densities at levels that allow the growth and regeneration of forest tree species 
(NR, 2005).  Since 1991, Quabbin deer populations have decreased substantially through the 
annual managed hunts, and the forest has responded tremendously.  Regeneration surveys 
conducted during 2004 indicate that the number of tree stems/acre has increased 400%, from 910 
in 1989 to 4,532 in 2004.  Tree species diversity also continues to increase, and although white 
pine and black birch dominate the understory, more maple, oak, and hemlock trees are present. 
 
 
4.4.5 Problem Animal Response  
On occasion, various wildlife problems arise that are not specifically managed by a program, 
such as groundhogs, moles, and voles digging and causing damage to the integrity of earthen 
dams, dikes, and other watershed structures.  Lethal methods are used to remove these problem 
animals under the direction of the DWSP Wildlife Biologist.  DWSP is working to develop long-
term management techniques to discourage reoccupation. 
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Figure IIA-10: Aquatic Wildlife Pathogen Control Zone – Quabbin Reservoir 
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4.4.6 Wildlife Research  
 
4.4.6.1 Gulls 
While the harassment program is very effective in reducing the number of gulls present within 
the harassment zone, and subsequently reducing the amount of fecal coliform being deposited 
near the intake structure, it does not address the number of gulls roosting elsewhere on the 
reservoir.  A research project was initiated using tagging and satellite telemetry to understand the 
regional movements, feeding behavior, and roosting patterns of ring-billed, herring, and great 
black-backed gulls on Wachusett and Quabbin Reservoirs.  This research program will address 
these specific questions:  1) What and where are the seasonal food resources for each gull 
species? 2) What are the seasonal movement patterns between feeding and roosting sites, 
between reservoirs, and between reservoirs and “alternate roosts“? 3) What are the population 
dynamics of gulls in Massachusetts? and 4) What are the responses of gulls to various 
harassment techniques?   
 
4.4.6.2 Moose 
DWSP conducts both in-house and collaborative moose research.  During the 2006 and 2007 
controlled deer hunts, DWSP handed out a formal moose sighting survey to all hunters (NR, 
2007).  In addition, DWSP conducted an aerial infra-red survey of the Quabbin Reservation to 
identify both deer and moose.  DWSP has assisted the University of Massachusetts in a GPS 
telemetry moose study which includes individuals on DWSP lands, giving financial and in-kind 
assistance to the project.  A Moose Exclosure Study has recently been initiated to study the 
influence of moose browse on forest dynamics.   
 
 
 
4.5 Public Access Management  
The 2006 Public Access Management Plan Update: Quabbin Reservoir Watershed System  
explains DCR’s policies related to public access within the Quabbin Reservoir watershed (see 
Table IIA-16 and Figure IIA-11).  Stakeholders have been involved in public access policy 
development, review, and modification since the first Public Access Plan was developed for 
Quabbin in 1988.  The general public (local residents, land abutters, visitors, and environmental 
organizations) have been supportive of DCR’s policies to protect the public water supply while 
allowing controlled access.  Public access management has become a high priority in the 
Division’s watershed protection efforts, especially following the events of September 11, 2001. 
 
 
4.5.1 Public Access Information   
The Division recognizes the role of public education in the protection of public drinking water 
supplies and associated resources.  The Interpretive staff disseminates information about the 
Division’s access policies and recreational use on DWSP lands and waters.  Educational programs 
are operated at the Quabbin Reservoir where staff, exhibits, and materials help visitors interpret the 
DWSP/MWRA water system, the history of the reservoirs, and the natural and cultural features of 
the watershed.  By raising the public’s awareness and appreciation for these precious resources, the 
Division is helping to fulfill its mandate to “protect, conserve and enhance the resources of the 
Commonwealth and to assure the availability of pure water for future generations.” 
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Table IIA-16: Quabbin Reservoir Watershed Public Access Rules Summary 
Activity 
Quabbin 
Park 
Quabbin 
Reservation 
Off-
Reservation 
Quabbin 
Reservoir 
Regulating 
Pondsa 
Off-Watershed 
Pondsb 
VEHICLE ACCESS 
Driving for Sightseeing □ 1 Ò Ò Ò Ò Ò 
Snowmobiling Ò Ò □ 2 Ò Ò Ò 
ATV Riding Ò Ò Ò Ò Ò Ò 
Bicycling -Designated Roads □ 3 □ 4 □ 5 Ò Ò Ò 
Off-road Bicycling Ò Ò Ò Ò Ò Ò 
Sledding □ 6 □ □ Ò Ò □
FOOT ACCESS 
Walking/Hiking/Snowshoeing □ 7 □ 7 □ Ò Ò □ 
Cross-country Skiing Ò Ò □ Ò Ò Ò 
Hunting/Trapping Ò 8 Ò 8 □ Ò Ò Ò 
Ice Fishing/Ice Skating Ò Ò □ Ò Ò □ 9 
Shore Fishing Ò 10 □ 11 □ 12 □ 11 □ 11 □ 12
WATER ACCESS 
Boat Fishing Ò Ò □ 13 □ 14 □ 14 □ 13
Canoeing/Kayaking/Boating Ò Ò Ò Ò □ 14 □ 15 
Wading (fishing, launching) Ò 16 □ 17 □ 17 Ò 18 □ 18 □ 16 
Swimming Ò Ò Ò Ò Ò Ò 
OTHER ACCESS 
Group Activities (e.g., weddings) □ 19 □ 19 □ 19 Ò Ò Ò 
Geocaching/Questing □ 20 □ 20 □ 20 Ò Ò Ò 
Wildlife/Bird Watching □ 7 □ 7 □ 7 □ 7 □ 7 □ 7 
Night Access Ò 21 □ 22 □ 22 Ò Ò □ 21 
Organized Sports Ò 24 Ò 24 Ò 24 Ò Ò Ò 
Dogs/ Other Animals Ò Ò Ò Ò Ò Ò 
Horseback Riding Ò Ò Ò Ò Ò Ò 
Collecting/Metal Detecting Ò Ò Ò Ò Ò Ò 
Camping Ò Ò Ò Ò Ò Ò 
Fishing Derbies Ò Ò Ò Ò Ò Ò 
Target Shooting Ò Ò Ò Ò Ò Ò 
Advertising Ò Ò Ò Ò Ò Ò 
Marking–Trail/Roads 
(unauthorized) Ò Ò Ò Ò Ò Ò 
Alcohol (possession of) Ò Ò Ò Ò Ò Ò 
Other Please call  the Quabbin Visitor Center 413-323-7221 or Watershed Ranger Station 413-323-0192 
LEGEND: Prohibited – Ò Allowed - general restrictions – □ Specific Conditions – □ # 
a The areas on the reservoir above the horseshoe dams at Gates 31 and 43 b South Spectacle, Bassett, and Peppers Mill Ponds 
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General Restrictions: 
General public access within the Quabbin Reservoir Watershed System is restricted to one hour before sunrise and one 
hour after sunset through gates or designated (posted) areas only.  Any activity which injures or defaces the property of 
the Commonwealth is strictly prohibited.  This chart is based on the Watershed Protection Regulations 350 CMR 11.00, 
copies of which are available at the Quabbin Visitor Center.  Littering is strictly prohibited.  Carry in/Carry out.  Don’t 
feed wildlife.  
 
Specific Restrictions: 
1 The Winsor Dam and Goodnough Dike have restricted vehicle access for security reasons. 
2 Snowmobiling is allowed only on the DCR designated trail located on Off-Reservation land.  304 CMR 12.29 applies. 
3 Bicycling is only allowed on designated roads in Quabbin Park.  See DCR Bicycling maps.  Helmets and protective 
gear are required by MA law for children under 16 years of age and recommended for others 
4 Bicycling is allowed only on designated roads through DCR gates 29, 30, 31, 35, 40, 43A & B, and 44.  Bicycling is 
only allowed on designated roads through Gate 8 during fishing season.  See DCR Bicycling map for designated roads. 
5 Bicycling is allowed on main forest roads only within  Off-Reservation lands with seasonal restrictions (e.g., mud 
season). 
6 Sledding or any other kind of sliding activity is prohibited on the reservoir, the dams and other structures. 
7 Walking, hiking, or snowshoeing access is allowed within the Quabbin Reservoir Watershed system, except in 
restricted areas (e.g., Prescott Peninsula, posted Administration Areas, Reservoir islands and along the baffle dams-
November 15 – June 15). 
8 Hunting and Trapping are prohibited except by special permit during the Quabbin Controlled Deer Hunt and 
associated Paraplegic Hunt.  Contact the Quabbin Visitor Center for more information. 
9 Ice fishing, ice skating, and carry-in boat access allowed on three Off-watershed ponds: South Spectacle, Bassett and 
Peppers Mill Ponds only.  Please call Watershed Rangers, if accessing, as a courtesy at 413-323-0192. 
10 No fishing in Quabbin Park except catch-and-release fly fishing (allowed all year) below the Winsor Dam in the Swift 
River, unless posted. 
11 Shore fishing along the Reservoir and along streams is permitted between Gates 8-West Branch Swift River, and 22-
44 (except on baffle dams), by foot, during the designated Quabbin Fishing Season only.  See the current Quabbin 
Fishing Guide and Map available at the Quabbin Visitor Center. 
12 Shore fishing within off-reservation lands and along off-watershed ponds is allowed year round according to State 
Fishing regulations.   
13 Carry-in boat access is allowed on off-watershed ponds.  See Night Access Policy, if applicable. 
14 Boat access on designated areas of reservoir or regulating ponds requires valid MA Fishing License and size/motor 
restrictions.  Wearing boots is mandatory if wading while launching or removing boats at designated areas from the 
Reservoir.  Fishing access using canoes, kayaks, or jon boats is allowed only through Gate 31 above regulating dam 
and through Gate 43 on Pottapaug Pond with restrictions.  Contact the Quabbin Visitor Center at 413-323-7221 for 
more information regarding current Fishing Guide. 
15 Allowed subject to MA Boating regulations.  Please call Watershed Rangers, if accessing, as a courtesy at 413-323-0192 
16 Wading is allowed Off-watershed below the Winsor Dam Power Station on the Swift River. 
17 Wading  with boots is allowed between Gate 8-West Branch Swift River, and Gate 22-44, except in restricted areas, 
and in Off-Reservation tributaries.   
18 Wading is prohibited except while launching or removing boats while wearing boots, at designated boat launch areas. 
19 Allowed without a permit for groups of less than 25 individuals and/or less than 10 cars and/or 10 motorcycles.  Permit 
required for group of 25 through 100 individuals and/or 10-40 cars/motorcycles or 1 bus.  Permit and Ranger required 
for larger groups or other combinations. 
20 Special permit from Visitor Center required for any cache placement.   
21 Night access within Quabbin Park is prohibited with two exceptions.  It is allowed without a permit on Swift River 
below Y pool, if access is from Route 9, and on Peppers Mill Pond.   
22 Night access within Quabbin Reservation is allowed by permit for pedestrians only through Gates 16, 31, 35, 41, and 
43 only during the designated Quabbin Fishing season.  Night access directly from 122 is allowed without a permit on 
South Spectacle Pond (off-watershed).  Night access is allowed on Off-Reservation lands with special permit.  Contact  
Quabbin Visitor Center for permit information. 
23 South Spectacle, Bassett, and Peppers Mill Ponds. 
24 Prohibited except with written permission from the Commissioner. 
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Figure IIA-11: Quabbin Reservoir Watershed Management Areas 
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4.5.2 Access Rules and Regulations Compliance  
The Watershed Rangers rely on rules education rather than enforcement to seek compliance in 
the Access Rules and Regulations Compliance Program.  Watershed Rangers do not have law 
enforcement powers.  When situations occur that require law enforcement personnel, Watershed 
Rangers communicate these to the State Police and other enforcement agencies.  In addition, the 
MA Environmental Police Officers (EPOs) provide rules enforcement for complementary state-
wide environmental regulations.  Watershed Rangers are in radio contact with both the EPOs and 
State police, and regularly meet with both groups.  These relationships are critical to the 
enforcement of DWSP regulations. 
 
 
4.5.3 Access Permit Issuance, Monitoring, & Enforcement  
Access permits are issued by the Division to individuals requesting access to areas under the 
control of the Division.  The category of access permits depends on the purpose of access.  
Currently there are three main categories of access permits issued by the Division: access for 
research, access for forestry operations, and access for visitor/educational needs.  Each permit 
category is issued by a separate section: Administration, Forestry, and Interpretive Services, 
respectively.  However, all permits are monitored by the Watershed Ranger staff.  Enforcement 
of permit conditions is conducted by the section issuing the permit in coordination with the 
findings of the Watershed Ranger staff.  Access permits allow monitoring, tracking, and 
evaluation. 
 
 
4.5.4 Boat Launch Areas 
See Section 4.7.1. 
 
 
4.5.5 Research Proposal Review and Permitting  
The Division has supported a wide variety of watershed research, by providing access to its 
properties, directed management activities, and/or limited direct funding.  Research proposal 
submission requires an extensive application that is reviewed by Division senior staff.  Research 
proposal are reviewed against specific criteria related to supporting or improving watershed 
protection activities.  If granted, researchers receive conditional permits and annual project 
review.  All researchers are required to notify the Watershed Rangers prior to accessing research 
areas at all times.  All research findings, databases, and papers are shared with the Division.  
This program is being tracked by a database to ensure security integrity and to help avoid user 
conflicts with other research, forestry operations, and other land use activities managed by the 
Division. 
 
 
4.5.6 Special Event Oversight  
DWSP watershed lands, specifically the Quabbin Park, are increasingly popular destination sites 
for many private and public events, ranging from weddings to fundraising to movie making.  
Due to the increased frequency of these public event requests and the numbers of people 
involved, a special event oversight program has been initiated to control access to popular areas, 
protect vulnerable areas, prevent conflicts, and protect public safety.  These events typically 
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require access permits issued by the Interpretative Services staff that are subsequently monitored 
or staffed by the Watershed Rangers. 
 
 
4.5.7 Field Education  
Watershed Rangers are DWSP’s “good will ambassadors,” not only showing a positive presence 
but also speaking on behalf of the agency and the Division about proper watershed stewardship 
and drinking water protection to community or other organization gatherings, children, school 
groups, service organizations, senior groups, etc.  Through their positive interaction with visitors, 
the Watershed Rangers protect these open spaces and encourage all people to do the same by 
obeying all watershed rules and regulations for specific Division reservoirs and the system as a 
whole. 
 
 
4.5.8 Signage  
The Signage Program has been in operation since the 1940s when gates and signs were first 
created and installed around the Quabbin Reservation to keep people out of the watershed lands 
and off the waters.  Modern sign-making equipment, coupled with long-standing signage tools, 
allow Division staff to operate the signage program.  DWSP has the ability to quickly produce 
professional signs to communicate any message: describing a specific activity, demarcating 
ownership, emphasizing rules, and giving directions.  Signage types range from single use 
historical signs to special event signage.  Updated, accurate, and legible signage is an invaluable, 
yet ever changing component, of the watershed protection field tools. 
 
 
 
4.6 Watershed Security 
The terrorist attacks of September 11, 2001 forced all public water suppliers to focus their 
attention on the security of the water supply.  DWSP and MWRA consider security of the water 
system to be of the highest importance.  Security of the water system must be comprehensive – 
source to tap – but flexible enough to adjust to a range of potential threat conditions.  The 
Division’s policies are periodically reviewed in order to achieve the goal of providing a safe and 
secure water supply system. 
 
 
4.6.1 Watershed Ranger Patrol  
The primary function of the Division’s Watershed Ranger Patrol Program is to protect drinking 
water resources by conducting regularly scheduled patrols and surveillance of DWSP-owned 
lands.  The patrol is focused on both popular recreational access locations and vulnerable 
security areas around the Quabbin Reservoir watershed.  Patrols are conducted by motor vehicle, 
boat, bicycle, snowmobile, foot, and ATV.  Watershed Rangers provide security for Division 
facilities and other designated buildings and regularly monitor potential trouble spots on the 
watershed.  Special use and group permits may be checked by Watershed Rangers to ensure that 
permittees are in compliance with their permit.  Watershed Rangers keep a daily log of their 
patrolling activities.  In addition, Watershed Rangers are trained as emergency first responders 
and have undertaken ice rescue training.   
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4.6.2 Physical Barriers  
The Physical Barriers Program has grown in complexity since September 11, 2001.  Previously, 
the program focused on the installation and maintenance of locked metal gates and wooden 
barways at roadway intersections.  The program presently, in conjunction with the MWRA, 
focuses on preventing unauthorized vehicular access to resource areas using concrete barriers, 
metal security fencing, and boulders/felled trees.  These structures are regularly installed, 
monitored, and replaced when necessary. 
 
 
 
4.7 Infrastructure  
Infrastructure Program is currently focused on maintenance and improved efficiency in support 
of watershed protection programs.  Overall, the activities are conducted by both professional 
engineering staff and skilled laborers.  Program components include: Dams and Dike 
Monitoring/Maintenance, Bridge Inspection, Small Dam Inspection, Quabbin Park Management, 
Quabbin Cemetery Management, Administration Building Management, Surveying & Drafting, 
Construction Planning and Supervision, Fleet Procurement and Maintenance, and Snowplowing 
Program.  Opportunities to improve energy efficiency and sustainability are sought and 
implemented in these programs.  For example, an energy audit was performed on the Quabbin 
Administration Building in Belchertown.  New windows planned for 2008, coupled with the new 
biomass heating system, will greatly improve the building’s energy efficiency.   
 
 
4.7.1 Boat Launch Areas (Fishing Areas 1, 2, and 3) 
DWSP currently operates three Boat Launch Areas (BLA) in order to protect water quality and 
control impacts of use.  Motor boat fishing at Quabbin Reservoir is a legacy of political decisions 
made in the 1950s that were implemented against the recommendations of Quabbin Reservoir’s 
managers.  Staff focus on preventing human contact with the water, monitoring equipment use 
near and on the water, and preventing the introduction of invasive aquatic species.  The BLAs 
operate off the grid on solar power and wood heat.  Public education and rules enforcement is 
performed by staff at the boat launch areas, Watershed Rangers, environmental police officers, 
and State Police.  Every boat requires a fishing license to launch and is inspected by DWSP 
personnel prior to being put into the water.  Public rest areas are provided at the launch areas 
and, for day-long boat users, at mapped locations on shore in more remote areas with specific 
mooring times.  Boat motor size is limited by the Watershed Protection regulations (350 CMR 
11.00); times and locations of access are also limited by DWSP policies.   
 
 
4.7.2 Dams and Dike  
Quabbin Reservoir is impounded by two large structures, Winsor Dam and Goodnough Dike.  
These structures are the base of a remarkably energy efficient water delivery system , as the 
water is transported to metropolitan Boston entirely using gravity.  In addition, electricity is 
generated at Shaft 1 from the head power generated by water stored in Quabbin Reservoir.  Both 
structures, Winsor Dam and Goodnough Dike, are inspected in a formal, twice daily program.  
Both structures received recent inspection and refurbishment; they are in excellent shape.  
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Ancillary dams include baffle dams, which guide water, and two regulating dams.  These dams 
have also passed recent inspections. 
 
 
4.7.3 Biomass Heating System 
The rising price of oil, in combination with growing public recognition of the social and 
environmental consequences of fossil fuels, has generated new enthusiasm for renewable energy 
technologies.  There is an abundant supply of biomass produced by forestry, lumber, 
woodworking and landscaping industries in New England.  To highlight the benefits of woody 
biomass energy, DWSP, with funding from the Department of Energy Resources, has installed a 
fully automated wood chip heating system in the Quabbin Administration Building in 
Belchertown.  This location was selected after a 2005 feasibility study of several state buildings 
by the Biomass Energy Resource Center of Montpelier, VT, which was followed in 2007 by a 
detailed engineering feasibility study.  
 
The 60 horsepower Hurst/Messersmith boiler burns about 350 tons of wood chips per year, 
displacing 85% (22,000 gallons) of the #2 fuel oil used by the facility for heating.  This will 
offset about 220 tons of fossil-derived carbon dioxide and save more than $75,000 in its first 
year.  To further reduce pollution, the system includes a particulate multicyclone and advanced 
computer combustion controls.  Total cost of the installation was $480,000.  Simple payback for 
a similar sized system without grant funding would be six years.  Expected savings over the 
system’s lifespan is $3.9 million. 
 
The biomass heating system was installed in the summer of 2008.  By using locally produced 
renewable wood fuel, the new biomass system at the Quabbin will save millions of dollars, help 
to combat global climate change, contribute to national security, and support the local rural 
economy. 
 
 
 
4.8 Watershed Protection Act 
The Watershed Protection Act (WsPA) regulates land use and activities within critical areas of 
the Quabbin Reservoir watershed for the purpose of protecting the quality of drinking water.  
The WsPA regulations, 350 CMR 11.00 (see Volume 1 Appendix), are administered by DWSP 
and applies to these towns in the Quabbin Reservoir watershed: Athol, Barre, Belchertown, 
Hardwick, New Salem, Orange, Pelham, Petersham, Phillipston, Shutesbury, Ware, and Wendell 
(see Figure IIA-12).  Two areas are protected in different ways under the WsPA.  Within 400 
feet of the reservoirs and 200 feet of tributaries and surface waters (the “Primary Protection 
Zone”), any alteration is prohibited.  Between 200 and 400 feet of tributaries and surface waters, 
on land within flood plains, over some aquifers, and within bordering vegetated wetlands (the 
“Secondary Protection Zone”), certain activities are specifically prohibited, including: storage, 
disposal or use of toxic, hazardous, and certain other materials; alteration of bordering vegetated 
wetlands; dense development; and other activities.  DWSP regulates land near its water supplies 
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Figure IIA-12: Watershed Protection Act Protection Zones – Quabbin Reservoir Watershed 
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because many aspects related to the use and development of land affects the quality of nearby 
streams, which then flow into the reservoirs and other water supply sources.   
 
Environmental Planning staff administers this program through review of four different 
applications that can be submitted to DWSP: an Advisory Ruling, a Determination of 
Applicability, an Application for Variance, and Request for Exemption of a Tributary.  Advisory 
Rulings are informal agency opinions as to the applicability of the Act to a property or a 
proposal.  Determinations of Applicability result in a formal, recordable answer from DWSP on 
the applicability of the Watershed Protection Act to a property or a proposal.  Granting of a 
Variance, as in other regulatory areas (such as local zoning), means that DWSP agrees that the 
law established by the Legislature may be varied under certain prescribed conditions.  Finally, a 
Request for Exemption of a Tributary contains the process to completely remove a tributary from 
WsPA jurisdiction. 
 
The Division makes every attempt to allow property owners to conform to the law without 
enforcement action.  Development in the watershed communities is monitored by staff through 
attending meetings of municipal boards and committees, reviewing legal advertisements and 
other information in local newspapers, as well as windshield surveys.  If legal compliance does 
not appear to be forthcoming, further enforcement action may be taken by DWSP and the DEP, 
which has jurisdiction to enforce WsPA violations (see Section 4.12.1). 
 
 
 
4.9 Technical Assistance and Community Outreach 
Quabbin Reservoir watershed communities are characterized by low populations and town 
governments run by volunteers.  No town yet has a planner on staff.  The Community Technical 
Assistance Program helps to fill a gap between these smaller, slower-growing rural towns and 
those whose growth has accelerated enough to have paid professional staff (generally not 
reached until a population of 10,000).  This program also complements implementation of the 
Watershed Protection Act regulations by: 1) addressing regulatory gaps in the WsPA through 
adoption of locally-adopted bylaws; and 2) establishing good working relationships with local 
officials, who are the source of most referrals under the WsPA.   
 
The Watershed Protection Act mandates that “a program of technical assistance” be provided to 
those watershed communities affected by the Act’s regulations.  This assistance has been 
provided principally, but not exclusively, by the Environmental Planning and Environmental 
Quality staff.  The delivery of technical assistance is by two avenues, directly by staff and 
through funded grants and programs.   
 
 
4.9.1 Direct Assistance  
Technical assistance is most commonly provided directly by DWSP staff.  The range of projects 
reflects staff professional expertise.  EP staff has worked with several Quabbin watershed towns 
on planning, zoning, and subdivision projects involving assistance in master planning, drafting of 
zoning bylaws, and updating subdivision regulations.  For example, DWSP has developed a 
series of environmental protection measures that have been added to local subdivision 
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regulations and a model open space design methodology for zoning bylaws.  Staff, upon 
municipal request, may assist local boards in their review of particular development proposals, 
and at times are asked to provide clarifications of the various statutes which govern land use 
planning and regulation.  EP and EQ staff are presently developing innovative model provisions 
for inclusion in local wetlands bylaws, a new area of technical assistance for the Quabbin 
Section.   
 
 
4.9.2 Funded Assistance 
Funded assistance has been provided in three ways: 1) administration of direct DWSP grants to 
municipalities for projects of likely benefit to water quality through improved land use planning 
and regulation. 2) support in grant writing to sources outside of DWSP to obtain funding for 
municipal projects; and 3) budget allocations by the Division to provide town land use boards 
with training or written materials.  Examples include: 1) Shutesbury developed a master planning 
utilizing DWSP’s Technical Assistance funds; 2) Pelham and Wendell utilized DWSP support in  
applications for an EOEEA-administered Smart Growth Technical Assistance Grant; and 3) 
DWSP purchased and distributed zoning, wetland, and soil testing manuals to each watershed 
community’s planning and zoning boards, building inspectors, conservation commissions, and 
boards of health.   
 
 
 
4.10 Interpretive Services 
An educated user population is one of the best ways to protect water quality in a drinking water 
supply watershed.  The Quabbin Interpretive Services program operates the Quabbin Visitor 
Center, which offers education programs, teacher workshops, and provides general information 
about DWSP resources.  Three full time staff members are available to assist with visitor 
information and services.  An automated telephone system provides 24 hour access to current 
information on fishing, hunting, programs, rules and regulations, and public access.  Staff works 
with other DWSP staff to provide current information and updates on the agency’s website. 
 
 
4.10.1 Visitor Center  
The Quabbin Visitor Center is located on the first floor of the DWSP Quabbin Administration 
Building in Belchertown and is open seven days a week on a year-round basis from 9 A.M. to 
4:30 P.M.  The Center is closed on Thanksgiving, Christmas, New Year’s Day, and the weekend 
between Christmas and New Year’s Day.  The Center features exhibits, brochures, books, and 
videos about Quabbin management and history.  Maps, books, trail guides and related materials 
are available for purchase from the Friends of Quabbin (FoQ) at the Visitor Center.  Vital 
records for the disincorporated towns of Dana, Enfield, Greenwich, and Prescott are available on 
microfiche for genealogical research. 
 
 
4.10.2 Visitor Education  
Groups visiting Quabbin Reservoir are welcome to stop at the Visitor Center for an introduction 
to Quabbin by DWSP staff, including a history of the Quabbin area, a summary of reservoir 
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construction, an overview of the DWSP/MWRA water system, DWSP watershed management 
activities, and information about the wildlife and other natural resources found at Quabbin.  
More extensive programs on Quabbin history and the bald eagle restoration program are also 
available.  The Center also offers an on-going series of guest speakers on a variety of topics 
ranging from wildlife and local history to art and photography.  Group size is limited and 
program reservations must be made well in advance of the anticipated date. 
 
A variety of self-guided educational opportunities exist for groups visiting Quabbin including, 
eagle watching at Enfield Lookout, and 22 miles of hiking trails with a descriptive trail guide 
(available for purchase at the Visitor Center).  Educational staff are also available to consult with 
teachers planning Quabbin Reservoir or water related programs in their school, or for those 
interested in a group visit to the reservoir.  Interpretive staff maintain up-to-date and accurate 
information kiosks at selected sites in the Quabbin Reservoir watershed. 
 
 
4.10.3 Community Based Education  
Educational programs are offered for school groups at the Quabbin Visitor Center on a variety of 
topics, from Quabbin history to the bald eagle restoration program.  Group size is limited to 60, 
and programs are offered on a first come-first serve basis.  Prior arrangements are required for 
group programs, which are made through the Visitor Center.  Groups interested in just visiting 
the Visitor Center are encouraged to notify the Center prior to their visit.  All groups larger than 
25 persons are required to secure a permit from the Center.  There is no charge for the permit, 
but the application should be submitted at least three weeks before the visit date.  Classroom 
programs and field trips are also offered to schools and groups in the watershed area and to 
communities which receive water from Quabbin.  Topics range from water quality, water 
awareness, watersheds, natural history, and Quabbin area history.   
 
The Quabbin Interpretive staff offers teacher workshops on Water Quality Testing, Watersheds, 
Project WET, Project WILD, Project Learning Tree, Quabbin History, and other topics.  
Interpretive staff also have a long history of involvement and in MA Envirothon.  This 
relationship will continue. 
 
 
4.10.4 Visitor Permitting  
The Interpretative staff currently works as the liaison for review of and issuance of group, 
special, and night permits (see Section 4.5.3).  Staff provides educational programs to groups 
interested in visiting parts of the watershed within the constraints of the rules and regulations.   
 
 
4.10.5 Records Research and Management  
Upon dissolution of the Swift River Valley towns prior to construction of the Quabbin Reservoir, 
the Quabbin Superintendent became Town Clerk for Dana, Greenwich, Prescott, and Enfield.  
Each Superintendent (now Regional Director) has held this office and has been responsible for 
maintaining the Vital Records of previous inhabitants of the valley towns.  Copies of these 
records are stored at the Quabbin Administration Building and are available to the public for 
research purposes.  Similarly, the original survey “Taking Sheets,” photographs, and records of 
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each property purchased by the Commonwealth prior to the actual reservoir construction are 
archived in the Quabbin Engineering Office.  Interpretative Services staff frequently draw upon 
in-house collections of artifacts, as well as the extensive records of reservoir construction and the 
early management of the watershed lands, for educational outreach purposes.   
 
 
4.10.6 Outreach and Public Relations  
Future efforts of the Interpretative staff will focus on visitor outreach and education regarding 
the role of the Quabbin Reservoir as a public drinking water supply resource.  Activities related 
to public involvement, either on-site or off-site, for many of the plan reviews, updates, and 
development are typically coordinated through the Interpretive Services program. 
 
 
 
4.11 Water Quality Monitoring 
Monitoring throughout the watershed and on the Quabbin Reservoir encompasses systematic 
visual inspections, a variety of water sampling and measurement for regulatory purposes, routine 
baseline assessment, special investigations (e.g., pond surveys and investigate aquatic invasive 
plants and diatoms), and long-term trend analyses.   
 
 
4.11.1  Chicopee Valley Aqueduct Protection  
Boat monitoring of the Chicopee Valley Aqueduct (CVA) is conducted on a regular basis, and 
further investigations are conducted as needed.  Gulls and beaver monitoring is also performed in 
the area surrounding the CVA Intake.  Daily monitoring and weekly field inspections around the 
CVA intake are conducted by foot, vehicle, and boat to identify any potential man-made or 
natural contamination sources.  Daily sampling and analysis from the intake is conducted by 
MWRA laboratory staff.  Measurements found to exceed pre-determined thresholds trigger 
DWSP staff notification for investigation. 
 
 
4.11.2  Reservoir Monitoring  
Understanding the ecology of the reservoir is imperative in order to assess any threats or damage.  
The EQ section has established extensive baselines of chemical, physical, biological, and flow 
parameters to monitor reservoir changes over time.  Monthly and quarterly water samples are 
collected at established historic sites on the Reservoir from April through December, unless 
weather and reservoir conditions prevent safe access (see Figure IIA-7).  Most samples are 
analyzed at the MWRA field laboratory located at Quabbin.  Samples for nutrient analysis are 
transported to Deer Island Laboratory.  Civil Engineering group will continue to maintain 
reservoir yield data. 
 
Characterization of phytoplankton dynamics began in 1998 in collaboration with monitoring 
work conducted at the Wachusett Reservoir (Worden, 2000).  The Quabbin Program will be 
expanded to further characterize plankton dynamics and its influence on water quality.  The 
primary tasks for this program consist of grab sampling for plankton, multi-probe profile 
measurements, and secchi transparency reading at two sampling stations.  Twice per month 
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sampling will be conducted during May through September.  Laboratory methods for sample 
concentration (sand filtration) and microscopic analysis will be identical to those currently used 
for the Wachusett Reservoir monitoring program.   
 
 
4.11.3  Tributary Monitoring  
EQ staff monitors select tributary sites and ponds on a biweekly basis, collecting samples to 
measure temperature, dissolved oxygen, pH, and conductivity (see Figure IIA-7).  MWRA staff 
conducts E. coli., total and fecal coliform analysis in the Quabbin lab.  Any samples exceeding 
pre-determined threshold levels are immediately investigated to determine the source and 
mitigate the cause.  Nutrient samples collected on a quarterly basis by EQ are anlayzed at the 
MWRA laboratory on Deer Island.  DWSP staff collect and record meteorological data daily.  
The EQ section annually reviews the tributary monitoring program and modifies some sampling 
sites relative to the Environmental Quality Assessment cycle (see Section 4.12).  Sampling 
techniques, locations, frequency, and analyses needed are presented annually to the Water 
Quality Sampling and Analysis Coordination Team (WQ-SAT) for peer review prior to 
implementation.  See the Annual Water Report for detailed program descriptions and findings. 
 
 
4.11.4  Meteorological Monitoring  
Advancing technologies combined with the need to integrate long-standing historic weather data 
collection are the basis for the Environmental Quality and Civil Engineering Sections’ work, in 
collaboration with MWRA, to maintain and enhance the Division’s meteorological monitoring 
program.  Collaboration with the DEP’s Air Quality Monitoring Site will continue and expand to 
better characterize the influence of atmospheric deposition on reservoir water quality. 
 
 
4.11.5 Non-native Aquatic Invasive Species Control  
Invasive non-native aquatic invasive species within the Reservoir are monitored and managed 
through several focused efforts.  The DWSP has managed Macrophyte Surveys of the Quabbin 
Reservoir since 1998.  This annual effort characterizes macrophyte flora using visual observation 
and mapping techniques in areas with the greatest potential for introduction of alien species 
(Worden, 2006).  In addition, EQ staff conduct macrophyte flora observations during the EQA 
cycles, with a focus on presence or absence of invasive aquatics as well as change over time.  
Geosyntec Consultants conducted an intensive and wide-ranging macrophyte survey of Quabbin 
Reservoir, and a more limited survey on the Ware River, in 2006 under a contract with MWRA.  
This survey provides the most comprehensive database currently available on aquatic 
macrophytes in the Quabbin Reservoir. 
 
There is a potential for aquatic invasive species to be introduced through the Boat Launch Areas.  
These three areas (see Section 4.7.1) are part of DCR’s Office of Water Resources’ Boat Ramp 
Monitor Program, which places staff at both infested and un-infested lakes and ponds statewide; 
their goal is to inspect every boat entering or leaving the water body to make sure that no plant 
fragments are attached the boat, trailer or gear.  The Weed Watchers’ Program, also run by DCR 
Office of Water Resources, provides training to local lake and pond associations within the 
watershed in the identification and removal of invasive species. 
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4.11.6 Reservoir Characterization  
Due to the size of Quabbin Reservoir, waterbody processes can have a significant role in 
contaminant fate and transport.  While the reservoir is oligotrophic, it is not sterile; the ecology 
of Quabbin Reservoir may be much different than in water bodies with higher nutrient 
concentrations.  One of DWSP’s continuing goals is to advance the understanding of reservoir 
dynamics, including various physical, chemical, and biological processes that can influence 
water quality at the intake.  EQ staff will conduct a literature review concerning reservoir 
dynamics, evaluate available nutrient data, and collaborate with the DWSP Aquatic Biologists to 
assess potential taste and odor problems in the Quabbin Reservoir water supply with a focus on 
areas around the intakes.  An annual summary will be produced of new work related to water 
quality research, natural observations, and literature review findings. 
 
 
4.11.7  Water Quantity Stream Gages 
Water flows is a critical component of understanding both short- and long-term trends in the 
water quality of Quabbin Reservoir.  There are currently two continuous stream gaging locations 
within the Quabbin Reservoir watershed: the East Branch of the Swift River (1937-present), and 
the West Branch of the Swift River (1995-present).  There is also a long stream gauging record at 
Cadwell Creek (1961-1997), which was discontinued in 1997.  DWSP will research 
opportunities and techniques for effective water quantity data collection.   
 
 
 
4.12 Environmental Quality Assessments (EQA) 
A watershed-based monitoring and assessment process to identify and correct both existing and 
potential water quality threats has been in place since the 1940s.  This program has been refined 
and tailored throughout the years in order to provide a greater level of detail for water quality 
threat assessment, prevention, and mitigation efforts.  Within the past five years, the EQ staff has 
further modified the program, conducted on a five year cycle, to improve the link between land 
based monitoring and water quality sampling and analysis.  Presently, this monitoring is referred 
to as Environmental Quality Assessment (EQA).  Environmental Quality Assessments will be 
completed according to the following schedule in Table IIA-17.  The goal is to complete an EQA 
for each sanitary district every five years.  In the next period the EQ section will implement a 
mitigation program with immediate (24 hours), moderate (7 days), and long-term elements for 
threats identified in the EQA process.  An annual report focused on watershed wide problems 
identified through the EQA, mitigation techniques applied, and status steps will be developed.  
Databases related to tracking and coordination will be further developed and improved.   
 
Table IIA-17: Environmental Quality Assessment, 5-Year Schedule - Quabbin 
Sanitary District Completed Plans Future Schedule 
Quabbin Northwest Sanitary District 2000, 2006, 2007 2012 
Fever Brook Sanitary District 2003, 2008 2014 
East Branch Swift River Sanitary District 2003, 2008 2013 
Quabbin Reservation Sanitary District 2003, 2005, 2007 2011 
EQ, 2008 
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Environmental Quality Assessment is a systematic, geographic-based review of potential 
contamination sources within the Sanitary District of each watershed.  This contrasts with regular 
Environmental Quality activities that are typically prompted by 1) elevated results from water 
quality monitoring, 2) WsPA requests, 3) local boards’ technical assistance requests, and 4) 
citizen complaints.  The EQA reports contain the cumulative research, monitoring, assessment, 
and recommendations regarding existing and potential water quality threats specific to the 
district.  There are five areas of focus in the EQA: 1) Compliance with Environmental 
Regulation; 2) Wastewater Management; 3) Stormwater Management; 4) Agriculture; and 5) 
Hazardous Materials and Waste. 
 
The Quabbin Reservoir watershed has historically been divided into four main Sanitary Districts 
for assessment purposes: 1) Quabbin Northwest Sanitary District; 2) Fever Brook Sanitary District; 
3) East Branch Swift River Sanitary District; and 4) Quabbin Reservation Sanitary District (see 
Figure IIA-13).  Each Sanitary District is further divided into sub-districts (see Table IIA-18).     
 
 
Table IIA-18: Sanitary Districts and Associated Sanitary Sub-districts Attributes 
Sanitary District/Sanitary Sub-district 
Drainage 
Area 
(sq. miles) 
% 
DWSP/OWM 
Land 
Ownership 
USGS 
Stream 
(miles) 
Quabbin Northwest Sanitary District 
West Swift River Sanitary Sub-district 14.1 47.6% 24.5  
Middle Swift River Sanitary Sub-district 12.25 37.7% 25.3 
Hop Brook Sanitary Sub-district 9.67 48% 19.8 
Fever Brook Sanitary District 
West Fever Brook Sanitary Sub-district 8.17 59.07% 6.1 
East Fever Brook Sanitary Sub-district 8.71 37.9% 8.0 
East Branch Swift River Sanitary District 
East Swift River Upper Sanitary Sub-district 10.42 <1% 18.7 
East Swift River Lower Sanitary Sub-district 12.97 17.6% 21.1 
Pottapaug Pond Sanitary Sub-district 11.65 77.12% 7.1 
East Petersham Sanitary Sub-district 11.13 0% 13.1 
Quabbin Reservation Sanitary District 
Winsor Dam Sanitary Sub-district 10.50 99% 12.3 
Shaft 12 (includes islands) Sanitary Sub-district 20.79 98.6% 26.9 
West Arm (Quabbin Reservoir) Sanitary Sub-district 19.67 90% 45.5 
EQ, 1998
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Figure IIA-13: Environmental Quality Sanitary Districts – Quabbin Reservoir Watershed 
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4.12.1  Compliance with Environmental Regulations  
DWSP staff use other existing state and federal environmental regulations in conjunction with 
DCR’s own Watershed Protection Regulations (350 CMR 11.00; see Volume 1 Appendix), to 
help prevent water quality threats in the watersheds.  A discussion of the most important 
regulations utilized, the issues involved, and the specific roles Division personnel might take in 
any enforcement action is included in Volume I, Section 5.12.1.  Staff review the Environmental 
Monitor; comments are made on applicable projects, which are then tracked as many of these 
regulations are administered locally by volunteer boards of health and conservation 
commissions.  Compliance issues in the watershed typically involve: the Division’s Watershed 
Protection Regulations, MA Wetlands Regulations, State Environmental Code (Title 5), and 
Rights-of-Way Management Regulations.  
 
 
4.12.1.1 Watershed Protection Regulations (350 CMR 11.09) 
The passage of the Watershed Protection Act (see Section 4.8) created the opportunity to 
consolidate watershed protection regulations into a single code.  While 350 CMR 11.02 – 11.08 
are specific to the administration of the Act, 350 CMR 11.09 are more general water quality 
protection rules.  The Watershed Protection Regulations are administered by the DWSP in 
conjunction with DEP and MA Attorney General.  When a WsPA application is submitted, staff 
also check proposed activities for compliance with 350 CMR 11.09 as well as all other state and 
federal statutes.  EQ staff work with EP staff to provide technical reviewing of engineering 
components, such as site construction and septic system location and sizing.  Field inspections of 
construction projects are also conducted by DWSP staff. 
 
 
4.12.1.2 Massachusetts Wetlands Regulations (310 CMR 10.00) 
The Massachusetts Wetlands Regulations, 310 CMR 10.00, are administered by the MA 
Department of Environmental Protection in conjunction with municipal conservation 
commissions.  The regulations pertain to alteration and/or filling of wetlands and require a 
review of activities proposed within 100 feet of all wetlands or floodplains.  EQ staff submits 
evidence of wetland violations to local conservation commissions.  Staff provides technical 
assistance to local boards (e.g., collecting and analyzing turbidity samples). 
 
 
4.12.1.3 State Environmental Code, Title 5 (310 CMR 15.00) 
The purpose of Title 5 of the State Environmental Code, 310 CMR 15.000, is to provide for the 
protection of public health, safety, welfare and the environment by requiring the proper siting, 
construction, upgrade, and maintenance of on-site sewage disposal systems and appropriate 
means for the transport and disposal of septage.  This regulation is administered by the municipal 
board of health.  Recently revised in 2006, the regulations provide a method for gradually 
attaining adequate function from an existing system via inspection at property transfer.  Systems 
that fall within WsPA zones are reviewed for Title 5 compliance.  Since DWSP owns so much of 
the watershed, Title 5 systems are considered less of a threat than systems in the Ware and 
Wachusett watersheds.   
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4.12.1.4 Pesticide Rights-of-Way Management Regulations (333 CMR 11.00) 
MA Pesticide Regulations, 333 CMR 11.00, restricts the type and location of pesticide 
application in Rights-of-Ways.  It requires filing of a 5-year Vegetation Management Plan and 
annual Yearly Operating Plans (YOPs) for public review of sensitive areas.  This regulation is 
administered by the Department of Agricultural Resources (DAR).  Division staff monitor YOPs 
provided by railways and power companies with vegetation management operations in the 
Quabbin Reservoir watershed, including review of mapped sensitive areas and associated buffer 
areas both on the plans and in the field.   
 
 
4.12.2  Wastewater Management    
On-site wastewater disposal systems are the primary means of wastewater management in the 
Quabbin Reservoir watershed.  While an on-site system that is functioning properly should not 
cause contamination of ground or surface water, an improperly located and/or designed system 
can pose a water quality threat.  Division staff work with homeowners, builders, and local boards 
of health, on a case-by-case basis, to seek compliance with wastewater issues in the watershed.  
This work is typically initiated with a WsPA application.  However, collaboration may also be 
initiated by concerned citizens or local boards as a technical assistance request or referral.   
 
To accurately quantify existing septic systems in the watershed, Division staff will conduct a 
current assessment of systems.  This will be linked to the updated WsPA database which will 
track cases with new septic systems.  Division staff will continue to review septic plans 
submitted with WsPA applications and upon request.  Weekly water quality monitoring of 
tributaries will continue to be assessed for dramatic increases in fecal coliform bacteria, total 
coliform bacteria, and E. coli that may be linked with septic system problems.   
 
Division staff regularly attends professional conferences and trainings related to wastewater 
management issues.  Technology transfer opportunities are pursued through requests for 
technical assistance.   
 
 
4.12.3  Stormwater Management 
Stormwater can be likened to a thread that ties many of the Division’s programs together.  
Mitigation and control of many of the pollutant sources listed in this report – construction, 
agricultural, roadways, residential and commercial development – rely upon the control of 
stormwater through structural Best Management Practices.  Equally as important, non-structural 
controls that encourage better site development through decreased impervious cover, 
preservation of natural landscapes, and maintaining vegetated filter strips are essential to the 
control and mitigation of stormwater pollution.  Understanding the subject of stormwater and its 
mechanisms for pollutant transport is a high priority for the Division.   
 
New development, redevelopment, and land use activities can alter the hydrological response of 
the landscape, often times resulting in higher runoff volumes, higher intensities of peak flows, 
and a broader range of non-point source pollutants carried by runoff.  The resulting downstream 
impacts can be increased channel erosion, flooding, sediment deposition, and higher pollutant 
loads.  Communities, developers, and contractors are required to comply with several federal and 
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state policies and guidelines that govern stormwater control.  Policies administered under the 
Wetlands Protection Act, the State 401 Water Quality Certification Program, and the Federal 
Clean Water Act are outlined below. 
 
 
4.12.3.1 EPA Construction General Permit 
Phase II of the EPA National Pollutant Discharge Elimination System (NPDES) Program was 
initiated in 2003.  The program requires construction activities that disturb and expose soil on 
more than one acre of land to file a Notice of Intent with the EPA.  As part of the notice, site 
operators are responsible for the preparation and maintenance of a Storm Water Pollution 
Prevention Plan (SWPPP).  Key components of the SWPPP are the erosion and sediment control 
plan and a daily log of maintenance activities.  Both the plan and maintenance log must be 
maintained on-site and be available for inspection by any state or local official with stormwater 
jurisdiction.  EQ staff have begun to request this on-site information for review and compliance 
at sub-division projects.   
 
4.12.3.2 MA DEP BRP WM 09 Permit 
The BRP WM 09 permit establishes a process for the Massachusetts Department of 
Environmental Protection to review projects subject to the EPA Construction General Permit that 
propose stormwater discharges to Outstanding Resource Waters.  A key difference between the 
state and federal review of these projects is that DEP requires the submission of SWPPP plans 
for review and approval.  EQ staff are reviewing and commenting on these plans for DEP permit 
issuance. 
 
4.12.3.3 MA Stormwater Performance Standards 
Stormwater treatment standards are implemented under the Wetlands Protection Act and 
administered by local conservation commissions.  Treatment standards for recharge and 80% 
removal of total suspended solids must be met for new development permitted under the WPA 
that generates a stormwater discharge.  Redevelopment projects and existing drainage discharges 
are granted some leniency in terms of full compliance, but must demonstrate that proposed 
stormwater management practices are being implemented to improve upon existing conditions to 
the maximum extent practicable. 
 
4.12.3.4 401 Water Quality Certification Regulations 
DEP also administers the Water Quality Certification Regulations (314 CMR 9.00).  Under these 
regulations, stormwater discharges to Outstanding Resource Waters (ORW) shall be removed or 
set back from the receiving water or wetland and provided with the best practical method of 
treatment.  EQ works cooperatively with DEP and gets notice of 401 applications in the 
watershed.  EQ staff also work to inform DEP of sites in non-compliance with 401 regulations. 
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4.12.4 Agriculture 
An agricultural inventory of all three DWSP watersheds was completed in 1998 (CEI, 1998).  
This parcel-specific database will be updated to resemble the DAR & National Animal 
Identification System (NAIS; see  http://animalid.aphis.usda.gov/nais/index.shtmlor 
www.mass.gov/agr/animalhealth/nais).  It will include: 1) premise identification, 2) animal 
identification, and 3) animal tracking (numbers).  These parcels will be prioritized during the 
EQA process and possibly with summer interns.   
 
The changing landscape of agriculture in the Quabbin Reservoir watershed is seen in a shift from 
dairy cows to horses, and from well known animals, like sheep, to more exotic species, such as 
llamas.  Further, many small farms are appearing while the larger farms are being converted.   
 
Following the inventory update, prioritization and monitoring efforts will focus on three areas: 1) 
manure management activities – storage, spreading, and disposal; 2) fencing animals out of 
water and wetland resources; and 3) discouraging new pasture and barn construction in 
protection areas.  DAR is working to achieve the objectives set forth by the United States 
Department of Agriculture (USDA) for the NAIS in an effort to ensure animal and human health 
and to protect the economic interests of the state’s agricultural community.  Due to an increase in 
the number of disease outbreaks reported globally, a need for an efficient tracking system has 
arisen.  USDA’s goal is to have a system that can trace origination of diseased animals within 48 
hours of discovery of an outbreak.  This information is currently not available in the Quabbin 
Reservoir watershed. 
 
 
4.12.5 Hazardous Materials and Waste 
Hazardous materials are defined as any solid, liquid, or gas that can harm people, other living 
organisms, property, or the environment.  DWSP monitors local and state databases for sites with 
hazardous materials and hazardous wastes (see Volume 1, Section 4.1.4 for definitions of 
hazardous materials).  Staff verify that facilities are in compliance with all applicable 
regulations.   
 
DEP staff share information on a monthly basis with DCR on permit applications that are filed 
with all bureaus in MassDEP Central Region.  This procedure provides DCR and DEP staff the 
opportunity to communicate during the permitting process, and is another way that DCR can 
track new and on-going projects in the watershed, including waste generators, solid waste and 
recycling facilities, as well as other EQA related issues such as wastewater permits and water 
treatment facilities. 
 
An internal database, compiled from existing state and federal information of all facilities using, 
storing, or generating hazardous materials or wastes, including transfer stations and UST/AST, 
will be completed and then regularly updated.  DEP databases are regularly monitored for new 
21E information.  Each site will be inspected once every five years as part of the rotating EQA 
schedule. 
 
In the case of an accidental spill or dumping release of hazardous materials (see Section 4.13), 
DWSP will coordinate monitoring efforts in cooperation with DEP to ensure that appropriate 
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cleanup and assessment protocols are followed.  Staff also review periodic monitoring reports on 
closed landfills in the watersheds (see Section 3.11). 
 
 
4.12.6  Emerging Issues 
As a public drinking water supplier, DWSP is committed to tracking emerging issues which 
could threaten delivering safe drinking water to customers.  There is an array of chemical and 
microbiological compounds of potential interest currently not included in routine source or finish 
water monitoring.  DWSP will work with the MWRA to keep abreast of concerns regarding new 
compounds. 
 
4.12.6.1 Atmospheric Deposition 
The atmosphere clearly affects the environment of the Quabbin Reservoir and its watershed.  
Direct evidence of this relationship is demonstrated in the recent health advisories issued by the 
MA Department of Public Health for certain species fish at the Quabbin Reservoir due to the 
elevated levels of mercury found in fish samples.  DWSP staff have been sampling loons for 
several years to determine their mercury levels.  Loons can act as sentinels in the environment 
for mercury contamination.  Presently, water quality testing results have indicated that mercury 
is non-detectable in the water.  Nevertheless, DWSP has been tracking acid rain and will 
investigate atmospheric deposition as an emerging issue to track and better understand the 
influence on water quality in the reservoir.   
 
4.12.6.2 Endocrine Disrupters (EDs) and Pharmaceuticals and Personal Care Products (PPCPs) 
Endocrine Disrupters (EDs) and Pharmaceuticals and Personal Care Products (PPCP) are 
emerging issues in both the scientific community and the general public.  The US EPA’s ED 
Screening Program is on-going; there is, however, no definitive list of EDs.  There is a lot of 
controversy surrounding synergy and reactivity to these substances.  Because the Quabbin 
Reservoir watershed has no wastewater treatment or large septic systems, and thus no discharges 
within a low density area, this issue is considered a low potential threat.   
 
 
 
4.13 Emergency Response Program 
Emergency response is a crucial part of watershed protection programs, especially where water 
supply reservoirs or watersheds are readily accessible to potential contamination sources, such as 
transportation corridors passing closely to the reservoir or tributaries.  Accordingly, an 
emergency response program has been put in place for the Quabbin Reservoir watershed in an 
attempt to minimize the risk of accidental or intentional contamination of the water supply.  This 
program has several components, including planning, staff training, and equipment acquisition 
and maintenance.  Spill prevention is addressed through the Division’s Enironmental Quality 
Assessments, in both Compliance with Environmental Regulations (see Section 4.12.1) and 
Hazardous Materials and Waste (see Section 4.12.5). 
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4.13.1 Planning 
An emergency response handbook for the watershed is maintained and periodically updated.  It 
includes contact information for DCR and MWRA staff as well as local emergency management 
agencies, contact procedures, information on the DCR radio system, and roles/responsibilities for 
staff and local emergency personnel.  It also includes information on Incident Command 
procedures, maps, and other pertinent information that might be needed during emergency 
situations.  The handbook is primarily meant to address hazardous material spills; the next 
update will also include sections on other emergency situations that could directly or indirectly 
affect water quality, including accidents, disease outbreaks, weather emergencies, aircraft 
incidents, and waterworks or administrative infrastructure emergencies.  Emergency procedures 
have also been developed for loggers working on the watershed, including emergency contact 
cards that instruct loggers who to call in the event of a spill or other emergency situation.  
Another planning activity is the ongoing development of a culvert location and information 
database (see Section 3.6).   
 
 
4.13.2  Training 
Annual training, in conjunction with MWRA, is provided on containment boom deployment and 
terrestrial spill response to DWSP staff, appropriate local emergency officials, and more 
recently, to loggers operating on DCR property.  The Watershed Rangers are key participants in 
these trainings, and also receive additional emergency response training. 
 
 
4.13.3  Equipment 
Emergency response equipment is stored and maintained in several locations in the watershed.  
There are three spill response trailers; one holds boom supplies, another contains terrestrial spill 
response equipment and supplies, and the third stores supplies mainly pertaining to on-water spill 
situations.  These trailers are sited in appropriate locations for quick access in the event of an 
emergency situation.  In addition, additional boom supplies are stored in particularly sensitive 
locations where rapid deployment may be necessary.  Spill response supplies are also positioned 
near active logging operations when the site is located close to the reservoir or certain tributaries.  
Spill response equipment is periodically checked, tested and maintained; new or replacement 
equipment is being added on a regular basis. 
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5 Implementation Schedule and Work Plan 
In order to achieve the Division’s Watershed Protection strategy, five year implementation 
schedules have been developed at the watershed and system levels.  These tasks are scheduled 
for 2009-2013 (see Table IIA-19).  Longer term and conceptual goals, extending beyond five 
years, are also included, if developed.  More detailed level task descriptions are found in the 
annual work plans and in finer detail in the annual, individual staff Employee Performance 
Review System (EPRS) plans. 
 
Table IIA-19: Quabbin Reservoir Watershed 5-Year Work Plan 2009-2013 
Key to Staff Abbreviations  
ATS = Administration and Technical Support; CE = Civil Engineers; EP = Environmental Planning;  
EQ = Environmental Quality; F = Forestry; GIS = Geographic Information Services; IS = Interpretive Services; 
LF = Labor Force; NR = Natural Resources; RD = Regional Director, Assistant Director, Assistant; 
WM = Watershed Maintenance; WR = Watershed Rangers. 
 
Task Description 
Lead 
Staff 
Additional 
Staff Product(s) 
A.  Land Procurement    
Purchase control, through fee and WPR, highly rated 
parcels as presented in draft Land Procurement Plan.  
GIS maps should be generated for the landowner of 
each proposed acquisition.  Coordinate due diligence 
and other services from DCR staff to complete 
survey, title, engineering, and negotiation activities 
for new parcels. 
NR GIS  Protected land 
Assess all new acquisitions to document the existing 
condition of forests, roads, and boundary markings.  
All new parcels will be surveyed prior to purchase, 
unless recently recorded survey plans exist.  New 
properties should be integrated into existing land 
management and public access programs. 
F CE, NR  Completed parcel 
assessments 
 Database 
Attend quarterly LAP meetings to prioritize and 
discuss land and WPR purchases before acquisition.  
Conduct local, up-to-date assessment on Quabbin 
parcels.  Integrate new parcels into Quabbin Land 
Management program. 
NR EQ, F, EP, 
CE 
 Prioritized parcel 
list 
 Parcel specific 
assessment 
 Better 
coordination 
before purchase 
Develop individual parcel presentation materials and 
meet with MWRA Board for approval of critical 
purchases. 
NR GIS  Presentation 
reports with GIS 
maps 
Continue to support watershed land preservation 
groups (e.g., NQRLP, MGLT) regarding land 
protection in watershed to acquire land through gifts 
or through cooperation with other land trusts.  
Investigate possible funding sources to supplement 
MWRA resources for land procurement. 
NR RD, ATS  Other protected 
land 
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Task Description 
Lead 
Staff 
Additional 
Staff Product(s) 
B. Land Preservation 
(Watershed Protection Restriction Program) 
   
Complete baseline inspections for all new WPRs.  
Distribute copies to Quabbin staff.  Highlight all 
proposed WPRs that will allow agricultural uses to 
EQ staff to make sure that all permitted uses will 
comply with applicable rules and regulations.  
Livestock within 100’ of a wetland resource should 
not be allowed. 
NR EQ  Review reports  
 Knowledge 
 Better 
coordination after 
purchase 
 
Conduct annual inspections of all WPRs to ensure 
compliance with original agreement.  Distribute 
copies to Quabbin staff.  Determine if action is 
necessary.  Enforce restrictions, if necessary. 
NR EQ  Inspection reports 
with local 
knowledge  
 Interagency 
coordination 
 Compliance 
Maintain an up-to-date inventory, map and database 
of lands protected by DWSP, other agencies, 
organizations, or individuals (including CRs).  
Coordinate with other agencies on their monitoring 
efforts. 
NR EQ, GIS, 
ATS 
 Current 
maps/database of 
“Protected lands”  
 Improve 
monitoring/ 
coordination. 
C.  Land Management    
Implement Land Management Plan (LMP) as 
designed.  Conduct periodic reviews and monitoring 
of current land management activities to assure 
consistency with Land Management Plans and DCR 
policies, and potential impacts on water quality.  
Hold public meeting each spring on plans and 
proposed changes for coming year. 
NR, F others  Consistency of 
land management 
activities with 
Land 
Management 
Plan.   
 Up-to-date LMP 
Manage silvicultural activities (e.g., bid/contract 
preparation, timber marking, monitoring) in 
accordance with the current Quabbin LMP and all 
other applicable regulations. 
F NR  Regeneration on 
400 acres/year on 
carefully selected 
parcels without 
negative water 
quality impact. 
Maintain boundaries as necessary (e.g., clearing, 
posting, surveying, etc.).  Document and pursue 
encroachment issues.  Eliminate fire line zones with 
regeneration and new postings. 
F CE  Maintained 
property boundary 
 Maintenance 
reports 
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Task Description 
Lead 
Staff 
Additional 
Staff Product(s) 
Collect data and maintain databases, GIS datalayers, 
and related maps on forest structure, composition 
and regeneration, deer browsing, rare and special 
plant communities, forest roads, boundary 
information and other data to guide the land 
management program and lot review process. 
F NR, GIS  GIS coverages 
 Functional and 
accessible forestry 
database 
Conduct DWSP road maintenance and repair (e.g., 
grading, culvert and ditch maintenance) according to 
road prioritization to improve drainage and 
functionality.  Continue to collect data on road 
conditions, culvert locations for future planning.   
WM F, Laborers  Maintained roads 
with functional 
stormwater CMPs 
 Road repair and 
maintenance 
prioritization 
system 
Implement Terrestrial Invasive Plant Management 
Plan as designed.   
 
F NR, WM  Inventory of 
affected areas 
 Control of 
invasive terrestrial 
species in 
prioritized areas 
D.  Wildlife Management    
Continue year-round monitoring and harassment of 
gulls using water quality monitoring and harassment 
techniques such as human presence, boats, 
pyrotechnics within the Pathogen Control Zone.  
Maintain accurate program records.  Continue to 
improve harassment techniques and safety measures 
in program. 
EQ NR,  
all  
available 
staff 
 Reduction of 
gulls’ impacts on 
water quality 
 Meet and exceed 
DEP & EPA 
requirements 
 Annual report 
 Maintain database 
Continue to monitor area landfills for feeding gulls.  
Work cooperatively with landfill operators to ensure 
DEP landfill regulations are being followed.  Identify 
and assess feasibility of controlling food sources.   
NR EQ  Reduction of gulls 
on reservoir 
 Inspection reports 
Complete comprehensive study of the movements, 
behavior, and feeding patterns of ring-billed, herring, 
and great black-back gulls in central Massachusetts. 
NR EQ  Database 
 Study report 
 Recommendations
Continue to conduct goose population control 
program by treating eggs and modifying shoreline 
habitat to discourage nesting and feeding.   
NR   Population control 
 Annual report 
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Task Description 
Lead 
Staff 
Additional 
Staff Product(s) 
Continue to remove beaver and muskrat in the 
Aquatic Wildlife Pathogen Control Zone and assist 
with removal of nuisance individuals in other areas 
when possible.  Utilize habitat modifications to 
discourage the presence of aquatic mammals.  When 
necessary manage a contract with a private trapper to 
remove animals within the zone. 
NR WM  Population control 
 Annual Report 
Continue White-tailed Deer management program 
continue to administer the application, permit, 
biological data collection, and orientation 
components of the program.  Assess deer 
management options in Quabbin Park.  Assess 
results from aerial deer surveys.  Continue to 
monitor regeneration.   
NR All 
available 
staff 
 Maintain reduced 
deer population 
 Annual program 
 Annual 
assessment 
 Survey results 
Continue long term monitoring and assessment of 
moose.  Obtain aerial moose survey data.  Continue 
hunter surveys.  Assess ability to distinguish moose 
browse from deer.  Continue to follow Moose GPS 
telemetry study.  Monitor existing moose exclosures 
and evaluate. 
NR WM  Survey report 
with 
recommendations 
Continue to monitor significant wildlife species and 
coordinate with the Mass Wildlife Endangered 
Species and Natural Heritage Program.   
NR F  Monitoring data 
and reports 
E.  Public Access Management    
Continue to implement and evaluate the current 
Quabbin Public Access Management Plan Update.  
Update traffic counts. 
RD IS, WR, EQ  Annual 
assessments 
 Updated traffic 
counts 
 Updated Plan 
Continue to implement Quabbin Ranger Plan as 
designed to enforce rules and regulations and to 
provide education and outreach to the general public.  
WR   Update Quabbin 
Ranger Plan 
Develop and conduct orientation and training 
materials for staff, seasonal staff and state and local 
police for consistent interpretation of rules and 
uniform enforcement. 
IS WR  Presentations 
 DVD and training 
manual 
Continue sanitation program based on the needs of 
the Public Access Plan.  Improve universal 
accessibility in all restrooms.  Respond to changes. 
EQ ATS  Sanitation 
program 
Begin Pilot program with EPA Social Marketing for 
watershed protection focused on illegal dog walking 
and illegal roadside dumping on Division lands. 
EQ IS  Pilot Program 
report 
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Task Description 
Lead 
Staff 
Additional 
Staff Product(s) 
Operate the shoreline and boat fishing program in 
designated portions of the watershed in a manner that 
minimizes threats to reservoir water quality, and that 
accommodates visitors with accessibility needs.  
Continue to record and analyze data on program, 
including revenues and usage by day and boat launch 
area. 
WM   Consolidate and 
synthesize BLA 
information into 
operational and 
management 
manual 
Update and maintain electronic permit database for 
permit issuance, tracking, monitoring, and 
coordination between sections. 
ATS IS, WR, F  Integrated and 
accessible permit 
database 
Continue to operate Quabbin Park (incl. Quabbin 
Cemetery).  Develop Quabbin Park Plan. 
RD 
 
IS, LF, 
Other staff 
 Quabbin Park and 
Cemetery 
operations. 
 Quabbin Park 
Plan 
Continue to evaluate the need for, and implement, 
Universal Accessibility projects throughout the 
Region. 
RD IS  ADA compliance 
F.  Watershed Security    
Maintain Watershed Ranger program with 
appropriate training to provide watershed security; 
provide regular security checks at key access points 
and MWRA facilities;  use daily logbooks to record 
all encounters and violations; produce periodic 
reports; partner with MWRA, state police, EPOs, and 
local police. 
WR   Visible presence 
 Daily logbooks 
and database 
 Incident report 
 Partnerships 
Inspect, maintain and monitor gates and barways 
throughout watershed for security and access control.  
Install barriers (e.g., guardrails, fences, remote 
monitoring, intrusion alarms), as needed, to protect 
properties and control public access where 
appropriate. 
WM WR, CE  Hard security 
 Surveillance 
 Notification 
 
G.  Infrastructure    
Continue monthly inspections assessment of the 
Winsor dam, emergency spillway, and Goodnough 
dike, and forward all significant issues to the 
regional director and the MWRA; implement basic 
maintenance activities as needed; coordinate with 
MWRA and consultants on inspections and 
emergency action plans. 
CE RD, WM  Weekly and 
monthly, and 
annual reports 
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Lead 
Staff 
Additional 
Staff Product(s) 
Continue to provide supervision, coordination, 
oversight, and assistance for all engineering, 
construction, and renovation work on all facilities.  
Staff will continue to employ energy efficiency 
measures in maintenance and repair work (e.g., 
windows and heating system). 
CE   Construction 
oversight 
 Contracts and 
procurement 
Continue to maintain historic records related to 
reservoir operations, facility construction, and land 
ownership including verification.  Participate in 
meetings of the Reservoir Operations Working 
Group 
CE GIS  Records 
maintenance 
 Digitized plans 
 Maps converted to 
GIS 
 CE database. 
Inspect, maintain, and ensure compliance with all 
dam safety requirements at all small dams on 
Division lands. 
CE   Compliance 
monitoring and 
reports 
 Implementation of 
safety 
requirements 
Inspect, monitor, and maintain on-site septic disposal 
systems. 
CE EQ  Inspection reports 
 Pumping records 
 Facility upgrades 
Ensure regulatory compliance of all office well water 
supplies in Division facilities. 
CE EQ  Regulatory 
compliance 
 
Maintain and inspect all tanks and facilities where 
fuel oil and/or gasoline are stored on DCR facilities. 
CE   Inspections 
 Record keeping 
 Facility upgrades 
Continue routine maintenance of Quabbin Park and 
landscapes around administration buildings, 
including grass mowing, road maintenance, snow 
removal, public access enhancements, vista clearing, 
etc. 
WM CE  Mowing, plowing; 
park maintenance, 
paving 
Develop a program for the substitution of vegetable 
based fluids in hydraulic equipment. 
WM   Reduction of 
hydraulic fluids 
on watershed 
lands.   
Continue all support staff activities including payroll 
and other financial matters, running the 
administrative offices, and overseeing all vehicle and 
equipment leases and purchases.  Management staff 
should continue to prepare work plans, budgets, 
progress reports, and program goals. 
RD ATS, Other 
staff 
 Annual work plan 
 Quarterly 
summaries 
 Annual budgets 
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Lead 
Staff 
Additional 
Staff Product(s) 
H.  Watershed Protection Act    
Continue to implement the WsPA by reviewing 
applications, responding to informal letters.  
Administer the Watershed Protection Act 
regulations.  Review all WsPA applications, respond 
in a timely manner, hold official hearings, and track 
the status of applications and associated projects 
using a database and GIS data layers.  Work with 
DWSP General Council to update WsPA regulations.
EP GIS, EQ  Application 
processing 
 Decision issuance 
 Field work 
 Database 
management 
Inspect sites with conditional approval to determine 
throughout the duration of any activity to ensure 
compliance. 
EP   Enhance 
compliance 
Continue to evaluate public notices, compile 
building permits from watershed towns, and review 
local board agendas and minutes to search for 
additional jurisdictional activities. 
EP   Current 
assessment 
Participate in Watershed Protection Act Working 
Group.  Continue to meet when needed.   
EP RD, EQ  Improved intra-
agency and 
regulatory 
communication 
and coordination. 
Update or develop new information, forms, 
regulations, and guidance documents as needed 
related to the Watershed Protection Act. 
EP   Updated and new 
educational 
materials 
Investigate updating parcel maps for watershed 
towns. 
GIS EP  Updated WsPA 
parcel GIS 
coverage 
Educate realtors, perspective buyers, and local 
homeowners re WsPA affected lands and agricultural 
activities (e.g., horse property buyers). 
EP EQ  
I.  Technical Assistance and Community 
Outreach 
   
Provide direct technical assistance support to local 
planning boards and community organizations 
through contact at board meetings and/or through 
regulatory review process.  Upon request, assist 
communities in obtaining state-sponsored grants for 
planning projects (other than for DWSP grants). 
EP EQ  Drafting bylaws 
 
Research, develop, and assist communities with 
implementation of planning, zoning, and subdivision 
control techniques. 
EP EQ  
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Lead 
Staff 
Additional 
Staff Product(s) 
J.  Interpretive Services    
Implement as designed Interpretive Services Plan for 
the Quabbin Reservoir watershed.  Update during 
this period.  Maintain records on Visitor Center 
activities. 
IS LF  Updated 
Interpretive 
Services Plan 
 Visitation records 
Continue to staff and operate the Visitor Center and 
other facilities to educate visitors about watershed 
management and related topics. 
IS   Quabbin Visitor 
Center  
 Improvements at 
facilities 
Coordinate with visiting groups to provide 
orientation at the Visitor Center and in Quabbin 
Park. 
IS   Visitor Center 
Programs 
Expand resource center materials with educational 
information on the watershed system, water quality, 
history and development of the watershed and water 
supply system, water pollution, and water supply 
protection and management. 
IS Other staff  Resource 
materials 
Arrange for staff members with particular expertise 
in a variety of environmental, water resource, 
wildlife and watershed protection issues to speak, 
when appropriate, to outside groups and 
organizations.  Offer educational programs to 
visiting groups, including college classes and 
loggers. 
IS NR, EQ, 
other staff 
 Speakers 
 Dducational 
programs 
Continue established program of public education, 
including school programs, field trips, Interpretive 
Program on Division properties and expand outreach 
efforts in Quabbin Park.  Expand the Quabbin 
Reservoir watershed curriculum using materials 
developed by MWRA, DEP, EPA, ProjectWild, 
Project Learning Tree, Project WET, and other 
appropriate watershed resources.  Continue to 
support watershed school system teachers through 
in-service workshops and day-long offerings for 
schools in the Quabbin Reservoir. 
IS NR, WR  Public education 
Update displays of kiosks and bulletin boards to 
increase educational opportunities.  Include maps 
that clearly show appropriate areas for bicycling, 
hunting, and fishing to help direct these activities 
away from sensitive resource areas.  Target 
educational efforts at non-permitted groups. 
IS WR, WM, 
GIS 
 Up-to-date, 
accurate, and 
visually attractive 
kiosks 
Continue to support and participate in the 
Envirothon. 
IS Other staff  Public education 
and outreach 
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Lead 
Staff 
Additional 
Staff Product(s) 
Improve drinking water supply educational signage 
in Quabbin Park and Visitor Center. 
LF IS  New signs 
Continue to work with advisory groups and other 
public interest groups (e.g., QWAC, FoQ, SRVHS, 
WSCAC, and recreational groups (e.g., NQA) to 
gather, understand and integrate public input. 
RD Other staff  Public 
involvement 
K.  Water Quality Monitoring    
Maintain routine and non-routine tributary and 
reservoir sampling, including physical, chemical, and 
biological parameters.  Compile and interpret data in 
an annual report.  Continue analysis for nutrients and 
metals on selected tributaries.  Revise and update 
baselines of chemical, physical, biological, and flow 
parameters to better monitor reservoir changes over 
time using monthly and quarterly water samples 
collected from established historic sites on the 
Reservoir.  Investigate affects of Climate Change. 
EQ   Weekly reports 
 Annual water 
quality report 
 Annual EQA 
 Baselines 
Investigate daily water quality data as needed.   EQ MWRA  Weekly 
inspection reports 
 Annual summary 
Conduct daily patrols in areas around the intakes. WR CE, EQ  Daily monitoring 
Keep abreast of emerging contaminants.  Investigate 
further when necessary.   
EQ MWRA  Monitoring 
Program 
Expand program for the monitoring, detection and 
control of non-native aquatic invasive species in 
Quabbin Reservoir. 
EQ LF  Monitoring 
Program 
 Trained staff  
Periodically review and evaluate the Division’s 
routine water quality monitoring schedule and make 
appropriate modifications to sampling locations, 
frequency, and parameters.  Consult with Water 
Quality Sampling and Analysis Coordination Team 
(WQ-SAT). 
EQ MWRA  Sampling plan 
and schedule 
 
Investigate effective water quantity measurement in 
watershed. 
CE EQ  Water quantity 
data 
Continue the collection, interpretation and 
management of data on weather, reservoir elevations, 
water transfers, releases, and runoff.  Coordinate 
with MWRA. 
CE EQ, 
MWRA 
 Real time data 
 Standard-based, 
verified data 
quality 
 Accessible data 
Continue to build instrumentation and inventory 
information, and monthly nutrient sampling, to 
monitor the effects of both natural and deliberate 
disturbances on water quantity and quality in first-
order streams. 
NR   Sampling Plan 
 Assessment of 
CMPs 
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Lead 
Staff 
Additional 
Staff Product(s) 
L.  Environmental Quality Assessments    
Complete four Sanitary District based Environmental 
Quality Assessment in the next five years.   
EQ   East Branch Swift 
River 
 Quabbin 
Reservation 
 Quabbin 
Northwest 
 Fever Brook  
Implement EQA recommendations and oversee, as 
necessary, remedial actions.  Develop a Mitigation 
Policy encompassing enforcement and education. 
EQ   Mitigation Policy 
 Annual Mitigation 
Update 
Revise and update Environmental Quality database. EQ   EQ Database  
Continue monitoring to strongly promote a number 
of ongoing efforts to reduce the threats from non-
native aquatic invasive species in watershed ponds.  
Work in conjunction with DCR Lakes and Ponds 
Program. 
EQ   AIS inventory of 
watershed ponds 
Update and assess land use/land cover statistics for 
watershed, sanitary districts, and sub-districts when 
new GIS coverage is available.  Include impervious 
surface analysis. 
GIS EQ  Updated Land 
Use/Land Cover 
statistics 
L-1.  Compliance with Environmental 
Regulations 
   
Enforce the DCR Watershed Protection regulations 
found in 350 CMR 11.09.  Coordinate, as necessary, 
with DCR Office of General Counsel, DEP, EPA, 
and other agencies, to promote compliance with 350 
CMR 11.09 and other environmental regulations.  
Use site inspections, environmental quality 
assessments, local board meetings, and information 
from staff to identify possible violations. 
EQ Other staff  Field reports 
 Mitigation 
Continue to use site inspections, environmental 
assessments, attendance at local board meetings, and 
information from watershed rangers to find possible 
violations of state and federal regulations.  Monitor 
progress using the EQ file tracking system. 
EQ WR  
Continue to monitor the Environmental Monitor 
(MEPA) each month and investigate and comment 
on projects when applicable.   
EQ RD  
Coordinate with other agencies to exchange 
information and review of projects in watershed 
(e.g., through MEPA announcements). 
EQ  Project summaries 
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Lead 
Staff 
Additional 
Staff Product(s) 
Continue to review, field verify, and comment on 
yearly operational plans related to pesticide use near 
water resources.   
EQ GIS  Updated Sensitive 
Area/Buffer Maps 
 Field verification 
 Annual letter to 
DAR 
L-2.  Wastewater Management    
Review local records, water quality data, and other 
pertinent information while conducting EQAs to 
identify potential problem wastewater sites or areas.  
Special attentions should also be given to wastewater 
plans that are part of WsPA filings track repaired 
septic systems in database (numbers and locations) 
starting with WsPA cases.   
EQ EP, ATS, 
GIS 
 Inventory of 
existing systems. 
 Septic system 
database fields 
added to WsPA 
(repair, new). 
Continue to monitor and enforce the provisions of 
Title 5 with Boards of Health and the DEP.  
Maintain a good working relationship with all local 
Boards of Health and provide technical assistance, 
when requested, on wastewater management issues.  
Monitor septic system research.  Apply newer, more 
efficient technology for replacement systems (e.g., 
pressure dosing) as needed. 
EQ   File reports 
 Meeting minutes 
 Improved 
conditions 
L-3.  Stormwater Management    
Provide direct engineering-related technical support 
to watershed communities for stormwater, 
wastewater and other projects that could result in 
enhance water quality protection on a case-by-case 
basis. 
EQ   Technical 
assistance 
 Better water 
quality protection 
via better-
designed projects 
Coordinate with DEP on stormwater regulations 
compliance with in watershed communities.  Review 
select stormwater permitting applications (greater 
than SFD).  Advise local boards on stormwater 
management issues related to construction activities. 
EQ EP, RD, D  Reviewed 
applications 
 Advice as needed 
 Annual report 
Design and implement state-of-the-art stormwater 
BMPs around the reservoir to address erosion and 
sedimentation due to public access, stormwater 
runoff, and shoreline erosion.  Construct stormwater 
BMPs on DWSP property in accordance with set 
priorities. 
EQ WM, CE  Constructed 
stormwater BMPs 
Continue to collect data on and map culverts and 
other stormwater conveyance structures for 
stormwater management in key areas. 
WM GIS, CE, 
EQ 
 Database and 
maps 
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Lead 
Staff 
Additional 
Staff Product(s) 
Continue to work with state and local highway 
departments to improve stormwater infrastructure 
during all reconstruction projects (e.g., gravel road 
improvements) and eliminate direct discharges 
whenever possible.  Integrate stormwater 
management controls in Division road paving 
projects. 
EQ   
L-4.  Agriculture    
Identify, map, and monitor locations of agricultural 
operations (including hobby horse farms, and other 
small-scale operations) that could impact water 
quality.  Inspect all significant agricultural 
operations annually and others at least once every 
five years through the EQA process.  Update 
inventory of all agricultural sites and continue to 
look for others in the field as part of routine 
watershed inspections. 
EQ   Annual EQA 
 Updated 
agriculture 
database 
Meet with owners of agricultural operations that 
threaten water quality to discuss the problems and 
possible solutions, on a case by case basis. 
 
EQ   Updated 
agriculture 
database 
L-5.  Hazardous Materials and Waste    
Complete and update a database of all facilities 
using, storing, or generating hazardous materials or 
wastes (including transfer stations and UST/AST).  
Monitor DEP databases regularly for new 21E 
information.  Inspect each site once every five years 
as part of the rotating EQA schedule. 
EQ   Hazardous waste 
database 
 Annual EQA 
Follow all responses to an accidental or dumping 
release of hazardous materials with a coordinated 
monitoring effort in cooperation with the DEP to 
ensure that appropriate cleanup and assessment 
protocols are followed.   
EQ WR, WM  File reports 
Review periodic monitoring reports on closed 
landfills in the watersheds. 
EQ   EQA 
M.  Emergency Response    
Continue to require, monitor, and support the 
development and understanding of Spill Response 
Plans for all Cutting Plans and Timber Harvesting on 
Division lands. 
F EQ  Spill Response 
Plans 
DCR 2008 Watershed Protection Plan Update 91 
Volume IIA: Quabbin Reservoir Watershed System  
Task Description 
Lead 
Staff 
Additional 
Staff Product(s) 
Maintain an updated Emergency Response 
Handbook with up-to-date contact information, 
emergency procedures and roles/responsibilities.  
Formalize SOPs for spill cleanups and better define 
DCR staff roles in both assessment and cleanup.  
Maintain emergency response trailers and other 
supplies and equipment. 
ATS EQ, WR 
RD, WM 
 Emergency 
Response 
Handbook; 
Contact Lists 
 Updated Plan 
Continue to provide annual training for staff; 
specialized training for selected staff, including 
annual drills. 
ATS EQ, WR, 
WM, 
MWRA 
 Trained staff 
Evaluate, monitor and oversee any spills that impact 
or threaten water resources or Division property.  
Work with the appropriate local, state and federal 
agencies to ensure that the containment, cleanup and 
mitigation of the spill proceeding in a manner that 
protects water quality.   
RD EQ  Effective clean-up 
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1 Introduction 
1.1 The Ware River Watershed in the Watershed System 
The Ware River Watershed (WRW) is located between the Quabbin and Wachusett reservoirs 
(see Figure IIB-1), and essentially functions as a tributary to Quabbin Reservoir, or on rare 
occasions to Wachusett Reservoir, via a diversion structure along the Ware River in Barre.  
There is no permanent reservoir located in the WRW, although the U.S. Army Corps of 
Engineers maintains a flood control structure, the Barre Falls Dam, which on occasion holds 
back water in the Ware River, above the intake structure.    
 
During certain times of the year, and certain flow conditions, water can be skimmed from the 
river, and sent to either reservoir via the Quabbin Aqueduct.  However, legal restrictions 
governing diversion of water from the Ware River (Chapter 375, Acts of 1926) require that: 
 
 No water may be diverted from the Ware River on any day when the natural flow of the 
river is less than eighty-five million gallons. 
 A total of eighty-five million gallons of water must be released down the Ware River on 
each day during which diversion takes place. 
 No diversion shall take place during the period between June 15 and October 15. 
 Diversions from June 1-15 and from October 15-November 30 must have prior 
permission from the State Department of Public Health. 
 
In addition, water from the Ware River is not always transferred to Quabbin Reservoir, even 
when it is legally possible to do so.  For example, no water was diverted to Quabbin Reservoir in 
three of the past ten years (see Table IIB-1).  Data for the past 35 years shows a significant 
decline since 1992 in the use of Ware River water (see Figure IIB-2). 
 
 
Table IIB-1: Diversions from the Ware River watershed to Quabbin Reservoir 1998-2007 
Year 
# of 
Diversion 
Days 
Total volume of 
diverted water 
(MG) 
1998 9 2,708.9 
1999 0 0 
2000 6 603.8 
2001 11 4,111.8 
2002 75 5,405 
2003 105 17,193.1 
2004 21 5,335.3 
2005 17 3,888.4 
2006 0 0 
2007 0 0 
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Figure IIB-1: DCR/MWRA Watershed System 
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Figure IIB-2: Ware River Diversions to Quabbin Reservoir, 1973-2007 
 
 
Water is also occasionally diverted to Quabbin Reservoir for flood control purposes, when 
requested by the U.S. Army Corps of Engineers.  For example, when Quabbin Reservoir has 
excess capacity, pressure on areas along the Ware River can be relieved, if necessary, below the 
diversion structure. 
 
1.2 The Roger H. Lonergan Intake Works 
Water from the Ware River is diverted to Quabbin Reservoir via the Roger H. Lonergan Intake 
Works (also known as Shaft 8, or the Ware River Intake) along Rt. 122 in Barre.  The Intake is a 
siphon system.  Water is drawn from above the dam into the Works through six siphon spillways.  
From the spillways the water 
enters the valve pit where four 
butterfly valves are mounted to 
regulate the amount of water 
entering the shaft.  The total 
capacity is slightly less than 2.4 
billion gallons daily, although 
under typical diversion 
conditions, the flow is generally 
closer to 550 million gallons.  
The valves direct the water onto 
cast iron plates with helical 
vanes mounted on the walls of 
the shaft.  Centrifugal force 
maintains a smooth discharge of 
water from the valves around the 
circumference of the shaft.  
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Water can then be gravity-fed through the aqueduct to either the Quabbin or Wachusett 
Reservoirs, although diversions normally goes to Quabbin Reservoir, where two baffle dams 
force the Ware River water (which is generally of lower quality than Quabbin Reservoir water, at 
least for drinking water purposes) away from the main intake structure to increase the time it has 
to mix with Quabbin Reservoir water.   
 
1.3 The 2008 Update 
Watershed Protection Plans (WPPs) for the DCR/MWRA water supply system are produced, in 
part, to meet the regulatory requirements of the Safe Drinking Water Act, Surface Water 
Treatment Rule (SWTR).  The plans are intended to lay out the details of the watershed control 
programs that serve to protect source water quality in unfiltered water supply systems.  (More 
detail on the regulatory background and requirements for watershed protection programs can be 
found in Volume I). 
 
This Volume addresses the Ware River watershed, above the Shaft 8 Intake Works.  Other 
volumes address the three other watersheds that are part of the system – Quabbin Reservoir, 
Wachusett Reservoir, and Sudbury and Foss Reservoirs. 
 
The 2008 update of the Watershed Protection Plan for DCR’s Ware River watershed is organized 
into five main sections.  Following the introductory information presented in Section 1, a 
description of the watershed is provided in Section 2, then an assessment of the potential sources 
of water quality contamination is presented in Section 3.  Building on the results of that 
assessment, Section 4 then describes the specific programs that have been put in place to address 
those contamination sources, including new initiatives and/or modifications to those programs to 
address new threats or issues of concern that were identified in Section 3.  Finally, Section 5 
presents an implementation plan for the action items identified in the previous chapters. 
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2 Watershed Description 
2.1 Basin Location 
The Ware River Watershed lies in the Central Uplands of north central Massachusetts, in the 
Lower Worcester Plateau and Worcester-Monadnock Plateau ecoregions.  It is characterized by 
rolling hills separated by broad river valleys.  The watershed occupies portions of seven towns, 
all in Worcester County (see Figure IIB-3). 
 
The total watershed area, above Shaft 8, is approximately 61,737 acres (96.5 mi2).  The 
Department of Conservation and Recreation, Division of Water Supply Protection (DCR DWSP) 
controls 23,313 acres of Commonwealth-owned land in the Ware River watershed.  The 
Commonwealth holds Watershed Protection Restrictions (WPRs) on an additional 824 acres. 
 
 
2.2 Natural  Characteristics  
2.2.1 Topography 
The rolling hills of the Ware River watershed range in elevation from 1,720 feet near the summit 
of Mt. Wachusett in the northeast corner of the watershed to 650 feet at the Shaft 8 Intake facility 
in the southwestern edge of the watershed (see Figure IIB-4) 
 
2.2.2 Geology and Soils  
The bedrock of the Ware River watershed consists of high-grade complexly folded metamorphic 
rock heavily intruded by pegmatite.  The bedrock is separated into three formations: Partridge 
Formation, Paxton Formation, and Littleton Formation.  Exposure of the bedrock is limited 
because it is veneered by glacial drift consisting of till and outwash. 
 
Surficial geology is dominated by till and bedrock (80.5%), followed by sand/gravel (15.9%) and 
floodplain alluvium (3.6%) (see Figure IIB-5).  WRW soils have been grouped into five classes 
for the purpose of watershed management, based upon soil depth and drainage characteristics: 
Excessively Drained Soils, Well Drained Thin Soils, Well Drained Thick Soils, Moderately Well 
Drained Soils, and Poorly to Very Poorly Drained Soils. 
 
Natural Resource Conservation Service (NRCS) ratings indicate that most soils in the WRW are 
“not well suited” for the disposal of wastewater through septic systems, largely due to the high 
permeability of the soils, which drain effluent too quickly to act as an effective filter. 
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Figure IIB-3: Towns in the Ware River Watershed 
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Figure IIB-4: Ware River Watershed Hydrography and Topography 
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Figure IIB-5: Ware River Watershed Surficial Geology  
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2.2.3 Vegetation 
Vegetation in southern New England is largely influenced by geology, soils, and land use 
history.  European settlement of the region began in 1715, and within a century most of the pre-
existing forest had been cleared for agricultural purposes.  Most of this agricultural land has been 
abandoned since the 1830s, resulting in a steady conversion from open agricultural habitat to 
forest cover, first dominated by white pine, and then, following broad-scale harvesting of the 
pine, by the present-day mixed forest.  The watershed is currently approximately 81% forested, 
and that forest is largely composed of mixed hardwoods and pine.   
 
 
2.3 Land Use/Land Cover/Demographics 
2.3.1 Land Ownership 
Of the 61,737 acres of watershed land area above the Shaft 8 Intake, approximately 29,724 acres 
(48.1%) are considered to be in public ownership.  The remaining watershed land, approximately 
32,013 acres, is privately-owned. 
 
Approximately 30,669 acres are classified as protected open space (see Table IIB-2).  Of this 
total, DCR controls approximately 26,192 acres, or 42.4%, of the WRW.  The Division of Water 
Supply Protection (DWSP) owns approximately 23,313 acres in fee, with an additional 824 acres 
controlled through Watershed Protection Restrictions (also known as Conservation Restrictions). 
 
Other government agencies (MA Department of Fish and Game (DFG), MA Department of 
Agricultural Resources (DAR), US Army Corp of Engineers (ACOE)) control an additional 
2,811 acres on the watershed, and Non-Governmental Organizations (e.g., MA Audubon Society 
(MAS), The Trustees of the Reservation (TTOR)) another 121 acres.  Municipal governments 
own approximately 1,546 acres in the WRW (see Figure IIB-6).  There is a long history of 
cooperation among these agencies and organizations in the watershed.  
 
Table IIB-2: Protected Open Space in the Ware River Watershed 
Owner Acres 
% of all 
protected 
% of 
watershed 
DWSP 24,136 78.7 39.1 
DSPR 2,055 6.7 3.3 
DFG 1,987 6.5 3.2 
Municipal 4,546 5.0 2.5 
ACOE 577 1.9 0.9 
DAR 162 0.5 0.3 
NGOs 121 0.4 0.2 
Other 86 0.3 0.1 
Total 30,669 100.0 49.7 
Legend:  DWSP = DCR Division of Water Supply Protection; DSPR = DCR Division of 
State Parks & Recreation; DFG = Department of Fish & Game; ACOE = U.S. Army 
Corps of Engineers; DAR = Department of Agricultural Resources; NGOs = Non-
governmental organizations. 
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Figure IIB-6: Ware River Watershed Protected Open Space 
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Ownership patterns have changed in recent years for private lands, with average parcel size 
declining as larger parcels are subdivided for residential development or through the estate 
probate process as large landowners die and their land is passed on to multiple descendents. 
 
2.3.2 Land Use/Land Cover 
The WRW is still largely undeveloped and forested (81.3%), with approximately 3.9% of the 
land in agricultural use, 5.2% residential, and 6% in water or wetland.  Only 0.5% is classified as 
commercial or industrial.  Substantial variability is evident when land use is broken down by 
subwatershed (see Table IIB-3 and Figure IIB-7).   
 
Table IIB-3: Land Use in the Ware River Watershed, 1999 
Land Use Acres % of Total 
Cropland 1,262.6 2.0 
Pasture 1,116.8 1.8 
Forest 50,165.2 81.3 
Wetland 2,054.3 3.3 
Mining 145.4 0.2 
Open Land 1,525.9 2.5 
Recreation 107.9 0.2 
Residential 3,211.9 5.2 
Commercial 60.4 0.1 
Industrial 74.8 0.1 
Urban Open 232 0.4 
Transportation 1.6 <0.1 
Waste Disposal 30.5 <0.1 
Water 1,694.8 2.7 
Woody Perennial 48.5 0.1 
Total 61,737 100 
Source: MassGIS, 1999 
 
The forest of the WRW largely originated from: 1) natural succession following the 
abandonment of agricultural lands in the 1800s; 2) heavy cutting, mostly of white pine stands, 
60-100 years ago; and 3) forest management activities over the past several decades.  Nearly all 
of the uplands controlled by the Division on the WRW are forested (99%), with the remainder in 
field.  Ninety-four percent of the forest is more than sixty years old, and sixty percent is over 
eighty years old.  Some older stands also have an age class that originated with the hurricane of 
1938, making them two-aged.  A small portion of the forest area is comprised of plantations, 
established by DCR’s predecessor in the 1930s and 1940s.  White, red, and Scotch pine, Norway 
and white spruce, and European larch were planted as monocultures or in various mixtures.   
 
Most of these plantations have been converted to open land or regenerated to natural stands.  The 
remaining forest originated from past land use and natural disturbance.  The largest portion of the 
forest originated from agricultural lands abandoned in the late 1800s and early 1900s.  These 
developed as understocked white pine stands (“old field white pine”) that matured into low 
quality mixtures of pine and hardwood.  Again, most are even-aged stands, but in some there is a  
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Figure IIB-7: Ware River Watershed Land Use 
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remnant of trees that were present in the original pasture or trees that regenerated following the 
1938 hurricane, giving them a two-aged or multi-aged structure. 
 
In terms of total basal area, white pine is the most abundant species (37% of total), followed by 
red maple (16%), red oak (14%), other oaks (16%), and hemlock (7%). 
 
Land Use Changes 
Historically, the land use changes in the WRW were typical of much of southern New England: 
in pre-European settlement times, the area was largely forested, but during the 1700 and 1800s, 
settlers cleared the land, as much as 70%, for agricultural use.  A decline in agriculture in the 
region in the mid 1800s precipitated large-scale farm abandonment, and much of the land began 
reverting back to white pine forest.  As these stands matured in the early 1900s, new industries 
sprang up to make us of the abundant quantities of low-quality pine for wooden boxes and pails, 
matches, and woodenwares.  As the pine stands were harvested, hardwoods that were more 
tolerant of low light conditions, and had thus established themselves in the understories of the 
pine forests, were released to form the next forest.  Much of the forest on the watershed today 
originated from the large-scale harvesting of the white pine forest during this time period. 
 
In more recent times, another major change in land use has been evident in the region – this one 
a result of human population growth.  From 1971 through 1999, residential land uses on the 
watershed grew by 147%, from approximately 1,300 acres to more than 3,200 acres.  Open land, 
much of which is likely associated with residential areas, increased by almost 80% (675 acres).  
Almost all of the increase in these two land uses came at the expense of forest cover, which 
decreased by more than 2,400 acres (5%) during that same period.  These changes are 
summarized in Table IIB-4. 
 
Table IIB-4: Land Use Changes in the Ware River Watershed, 1971-1999 
 % of Total % Change 
Land Use 
Category 1971 1985 1999 
1971-
1985 
1985-
1999 
1971-
1999 
Commercial 0.08% 0.08% 0.10% 4.55% 23.95% 29.59% 
Cropland 2.47% 2.52% 2.05% 2.04% -18.85% -17.20% 
Forest 85.20% 83.40% 81.26% -2.11% -2.58% -4.63% 
Industrial 0.08% 0.10% 0.12% 23.17% 18.78% 46.30% 
Mining 0.16% 0.19% 0.24% 20.17% 26.09% 51.52% 
Open Land 1.38% 1.67% 2.47% 21.19% 47.89% 79.23% 
Recreation 0.17% 0.27% 0.18% 56.70% -31.27% 7.70% 
Pasture 2.11% 2.38% 1.81% 12.91% -24.01% -14.20% 
Residential 2.11% 3.11% 5.20% 47.76% 67.21% 147.07% 
Urban Open 0.30% 0.32% 0.38% 6.57% 18.13% 25.90% 
Waste Disposal 0.05% 0.06% 0.05% 23.57% -19.59% -0.64% 
Water 2.77% 2.78% 2.75% 0.24% -1.24% -1.00% 
Wetland 3.08% 3.06% 3.33% -0.58% 8.73% 8.10% 
Woody Perennial 0.05% 0.06% 0.08% 6.54% 36.23% 45.15% 
Source: MassGIS 
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2.3.3 Demographics 
The communities in the WRW are generally considered to be small and rural, with relatively 
little commercial and industrial activity (at least within the watershed).  Population density is 
relatively low in the watershed, with the exception of the center of Rutland, on the eastern edge 
of the watershed (see Figure IIB-8). 
 
Data from the U.S Census Bureau show that population size ranges from just over 1,600 in 
Phillipston to almost 7,400 in Westminster.  Population change from 2000 to the 2007 ranged 
from about 4.2% for Princeton to almost 24% for Rutland.  All watershed communities showed 
population growth rates that were significantly higher than the 1.4% statewide average; Rutland, 
Templeton, Phillipston, and Hubbardston experienced growth rates among the top 5% of all 
communities in the state.  Population data for WRW communities is presented in Table IIB-5. 
 
Table IIB-5: Population Data for WRW Communities, 2000 to 2007. 
Town 
2000 
Population 
2007 
Population 
% Population 
Change 
2000 – 2007 
Statewide 
Population 
Change Ranking 
Barre 5,139 5,419 6.0 85 
Hubbardston 3,942 4,461 14.1 15 
Oakham 1,683 1,906 14.0 16 
Phillipston 1,626 1,787 10.1 34 
Princeton 3,367 3,494 4.2 113 
Rutland 6,399 7,846 23.5 2 
Templeton 6,836 7,783 14.5 12 
Westminster 6,939 7,388 7.0 65 
Statewide 6,363,190 6,449,755 1.4  
Source: US Census data. 
 
2.4 Hydrology 
The WRW essentially comprises a major tributary to the Quabbin Reservoir, via the intake structure 
and diversion works at the Shaft 8 Intake Works that skim waters from the Ware River at certain 
times of year and under certain flow conditions, and sends that water to Quabbin Reservoir. 
 
The Ware River at the Intake Works is a 4th order stream formed by the convergence of seven 
major tributaries, including the Burnshirt River (2nd order), the Canesto Brook (3rd order), Natty 
Pond Brook (2nd order),  Longmeadow Brook (2nd order), Parkers Brook (2nd order), and the East 
and West Branches of the Ware River (3rd and 2nd orders, respectively).  The general drainage 
pattern is from northeast to southwest, although there are some major deviations that are the 
result of the last glaciation (see Figure IIB-4).  
 
Most of the tributaries in the watershed are warm water streams with low gradients, although 
there are segments of each where the gradients increase.  Stream channel characteristics vary 
from entrenched to unconfined, but the greatest percentage is in the latter category.  The channel 
pattern ranges from regular to tortuous meandering.  In total, these tributaries travel about 77 
miles to the Intake Works.  
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Figure IIB-8: Ware River Watershed Population Density 
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There are sixteen large ponds scattered over the watershed, ranging in size from about 30 acres 
to over 100 acres.  DWSP controls the entire shoreline on four of these and part of the shoreline 
on an additional five.  Two of the remaining seven ponds are maintained by the City of Fitchburg 
as a drinking water supply.  The remaining five are privately owned and are developed to 
varying degrees. 
 
Wetlands are a major part of this hydrologic system, accounting for more than 3,500 acres on 
Division lands on the Ware River watershed.  They include coniferous and deciduous wetlands 
as well as those dominated by shrub and herbaceous cover.  Over the past decade, a number of 
these have shifted from forested wetlands to shrub and open wetlands, as a direct result of an 
increase in beaver activity. 
 
According to DCR and MWRA records, the average annual stream flow recorded at Shaft 8 and 
the weir below has been 39.3 billion gallons, or 53% of the average annual precipitation.  
 
The impoundment at Roger Lonergan Intake at Shaft 8 in Barre is classified as a “run of the river 
reservoir.” Residence time is short and the water derives its character from water inputs 
including Barre Falls Dam, the Burnshirt River, Natty Pond Brook, and Parker Brook, as well as 
subsurface flow and small amounts of direct overland runoff from impervious surfaces.  Each of 
these inputs contributes markedly different qualities to the water at the Intake.  
 
Besides the impoundment at the Intake, the DCR owns or controls many small dammed ponds 
that were originally built to provide power for mills. 
 
 
Yield  
Precipitation on the Ware River watershed is fairly well distributed throughout the year.  
Average annual precipitation from DCR and MWRA data, recorded since 1931, has been 43.25 
inches, or approximately 73 billion gallons received annually over the entire watershed.  The 
average annual stream flow for this period recorded at Shaft 8 and the weir below has been 39.3 
billion gallons, or 53% of the average annual precipitation. 
 
 
2.5 Water Quality 
2.5.1 Districts and Sub-districts 
DWSP programs have been administered for many years on the basis of geographical units 
referred to as Districts and Sub-districts.  In the WRW, four Districts have been delineated, and 
these have been further divided into 16 Sub-districts (see Figure IIB-9).  The Sub-districts are the 
primary management units on which staff identify problems, implement solutions, and generally 
administer watershed protection programs. 
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Figure IIB-9: Ware River Watershed Environmental Quality Districts and Sub-districts 
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2.5.2 Sampling Program 
Water quality (WQ) is monitored by Environmental Quality (EQ) staff according to a sampling 
schedule that provides for bi-weekly sampling for most parameters and quarterly sampling for 
others.  Most samples from the Shaft 8 Intake structure are collected and analyzed weekly.  Prior 
to 2004, sampling had occurred at 17 sites throughout the watershed.  However, new sampling 
plan was developed in 2004 that included five core sampling sites that are sampled consistently, 
plus 4-6 additional targeted sites that are sampled for approximately one year prior to the 
preparation of an Environmental Quality Assessment.  Table IIB-6 displays the sampling plan for 
2007 in the Ware River watershed. 
 
Samples are analyzed in several ways: 
 
1. Physical parameters – temperature, DO, pH, and conductivity – are analyzed immediately 
in the field using multi-probe sampling equipment. 
2. Bacteria, turbidity, and alkalinity samples are analyzed at the MWRA lab located in the 
Quabbin administration building. 
3. The remaining samples of nutrients and UV254 are sent to the MWRA lab at Deer Island; 
results of these tests are generally not available until about one month after collection. 
 
2.5.3 Water Quality Conditions 
Water quality conditions in the WRW are influenced by both natural and man made events, 
precipitation, time of year, and the natural topography of the watershed.  The quality of water 
contributed by the different tributaries in the watershed can be markedly different; some of this 
water derives from clear forested streams, some from vast expanses of wetlands.     
 
General statements about water quality within the watershed are difficult to make; a few general 
trends, however, have been observed.  Natural background microbial activity increases during 
the spring, summer, and fall and then dramatically decreases during the colder winter and spring 
months.  Heavy rainfall during or just preceding sampling increases the readings on most water 
quality parameters.  Nutrient values between Quabbin Reservoir and Ware River are quite 
variable and not enough data has been collected in Ware River to make general characterizations.    
 
A more detailed description of water quality is available in the Annual Water Quality Report for 
Quabbin Reservoir and Ware River Watersheds.  
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Table IIB-6: 2007 Water Quality Monitoring Program for Ware River Watershed Tributaries 
Station 
Location 
DCR 
Site # DO Temp pH Cond Flows Alk Turb Fecal Total 
Nut-
rients
UV 
254 
Tributaries- Core Sites 
Shaft 8  101 W W W W W NA W W W Q W 
East Branch 
Ware River 
108 BW BW BW BW BW NA BW BW BW Q BW 
Burnshirt & 
Canesto River 
103A BW BW BW BW BW NA BW BW BW Q BW 
West Branch 
Ware River @ 
Brigham Rd. 
107A BW BW BW BW BW NA BW BW BW Q BW 
Thayer Pond - 
Inlet 
121B BW BW BW BW BW NA BW BW BW Q BW 
Environmental Quality Assessment Sites - Coldbrook & Longmeadow Sanitary Sub-district 
Barre Falls 
Dam 
105 BW BW BW BW BW BW BW BW BW BW BW 
Whitehall 
Pond-Outlet 
110 BW BW BW BW BW BW BW BW BW BW BW 
Mill Brook 121 BW BW BW BW BW BW BW BW BW BW BW 
Britney 
Dr/Watson 
121H BW BW BW BW BW BW BW BW BW BW BW 
Profile Site 
Demond Pond 119P Q+ Q+ Q+ Q+ Q+ Q+ Q+ Q+ Q+ Q+ Q+ 
Key: D = daily; W = weekly; BW = biweekly (every two weeks); M = monthly, Q = quarterly; Q+ = 2 spring, 2 fall, 1 winter, 1 summer; NA= not 
applicable 
Source: DCR/DWSP 
 
 
2008 DCR Watershed Protection Plan Update 20 
Volume IIB: Ware River Watershed    
This page left intentionally blank. 
2008 DCR Watershed Protection Plan Update 21 
Volume IIB: Ware River Watershed    
3 Sources of Pollution and Their Assessment  
Volume I of the 2008 Watershed Protection Plan Update provides an overview of the water 
quality contaminants of most concern in the DCR/MWRA water supply system, and the potential 
sources of those contaminants (also see Table IIB-7).   
 
Table IIB-7: Water Quality Contaminants and Their Most Likely Sources 
Contaminant  
Source Pathogens Nutrients Turbidity
Hazardous 
Materials Pesticides
Wildlife ● ●    
Public Access/Recreation ● ● ●   
Timber Harvesting   ● ●  
Wastewater ● ●  ●  
Residential Sites ● ●   ● 
Agriculture  ● ● ●  ● 
Construction Sites   ● ●  
Roadways/Railways/ROWs    ● ● 
Commercial, Industrial, 
and Government Sites    ●  
Solid Waste Facilities    ●  
Future Growth ● ● ● ● ● 
Climate Change ● ● ●   
 
This section presents assessments of the current status of these potential sources of 
contamination specifically for the WRW.  Information is presented for each category of 
contaminant on the means of assessment, the current assessment itself, and the on the needs for 
additional work related to that contaminant.  Table IIB-8 provides a summary of the relative 
importance of each potential source of pollution based on both available data and the 
professional opinions of DWSP staff. 
 
Some activities occurring on the watershed, like the construction of new subdivisions, result in 
relatively “permanent” changes in the watershed, in comparison to others, like recreational 
activity or even small spills of hazardous materials, that might produce only temporary water 
quality impacts.  It is important for DWSP to be particularly vigilant with those actions that 
produce long-term impacts, since it is possible that over time these impacts could degrade water 
quality to the point where it can no longer be safely used as a drinking water supply. 
 
3.1 Previous Plans and Assessments 
Two previous Watershed Protection Plans, one in 1991 and in one 2000, have been developed 
for the WRW; both plans jointly covered the Quabbin Reservoir and Ware River watersheds.   
 
The 1991 WPP was produced by a consultant, Rizzo Associates.  It concluded that the main 
threats to water quality in the WRW were the result of increasing urbanization, along with the 
relative lack of awareness and inability of the towns in the watershed to control and mitigate the 
environmental impacts resulting from that growth.  On-site Septic Systems, Future Development, 
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and Uncontrolled Releases along several major transportation routes in the watershed were all 
rated as potentially High Threats.  Eleven other activities were considered to pose Moderate 
Threats. 
 
The 2000 WPP was produced internally by DCR staff, and its assessments were largely based on 
staff experience and the results of water quality and contaminant source studies in the 1990s.  It 
identified Recreation as the highest threat in the WRW, with 15 additional activities listed as 
Moderate Threats. 
 
The threat priorities from these previous plans are summarized in Table IIB-8.  DWSP updated 
the threat priority naming scheme in 2008 after a careful review of the source watersheds and 
protection programs.  These revised categories are not related to DEP’s Source Water 
Assessment & Protection Program (SWAP) ranking of potential threats (see Volume I, Section 
3.17); DEP’s SWAP land use matrix and assessment rankings remain in place. 
 
Conducting Environmental Quality Assessments (EQAs; see Section 4.12 of Volume I) is 
DWSP’s general approach to assess the watershed and thereby determine management priorities.  
Due to staffing limitations, in recent years EQAs have only been completed in two portions of 
the Ware River Watershed.  As a result, the assessment of current conditions and management 
priorities in the WRW must be based on other sources of information, including staff experience 
and knowledge of conditions in the watershed, GIS and other data sources, and the use of a 
subwatershed-based assessment tool developed by MassGIS and DEP staff (see 
www.mass.gov/mgis/vwr_wa1.htm).   
 
 
Subwatershed Analysis 
Subwatershed-based analysis is being used increasingly on DCR watersheds for forest 
management and recreational planning, and as a tool to target limited resources on those areas 
considered to be of most importance, or at greatest risk, from a water quality protection 
standpoint. 
 
The WRW was divided for assessment purposes into distinct drainage areas (“subwatersheds”) on 
which various analyses were conducted (e.g., land use and protected open space calculations).  This 
was performed by working upstream from the Shaft 8 Intake structure and delineating the drainage 
areas of all the major tributaries that entered the main stem of the Ware River along the way.  This 
process resulted in seven major drainage areas on the watershed, along with a “residual” area that 
drained directly into the main stem itself (see Figure IIB-10). 
 
For each subwatershed, the MassGIS Watershed Analyst tools were used to summarize land 
uses, derive estimates of imperviousness, and calculate potential pollutant loadings.  The results 
of these analyses are presented in Appendix A, and are incorporated into the assessments of the 
potential sources of water quality contaminants below.  The Land Use data that is available 
through MassGIS is from 1999; more recent land use information is being developed, but was 
not ready in time for this analysis.  In addition, the percentages of each subwatershed that are in 
permanent protection along with an approximate percentages that are still “developable” were 
also calculated and included in the subwatershed summaries in Appendix A.  Appendix B 
contains further analyses of protected land ownership by subwatershed. 
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Table IIB-8: Assessment of Water Quality Threat Priorities in WRW, 1991 and 2000 
Threat Level 1991 and 2000 WPP 
Water Quality Threat 
Category 
2008 WPP  
Water Quality Threat Category 
1991 
WPP 
2000 
WPP 
Animal Grazing; 
Agricultural Runoff 
Agriculture M M 
Animal Population 
(Gulls and Beavers) 
Wildlife L L 
Barnyards and Feedlots Agriculture M M 
On-site Septic System Wastewater H M 
Uncontrolled Releases – 
Transportation 
Roadways/Railways/ROW H M 
Construction Construction M M 
Pesticide, Herbicide, and 
Fertilizer Use 
Agriculture M M 
Recreation Public Access/Recreation M H 
Urban Runoff Commercial/Industrial/Government 
Sites; Residential Sites 
M M 
Erosion Construction M M 
Gas/Petroleum Storage Commercial/Industrial/ 
Government Sites 
M M 
Gravel Mining Commercial/Industrial/ 
Government Sites 
M M 
Logging – Private Timber Harvesting M M 
Logging - MDC Timber Harvesting L N/A 
Uncontrolled Releases – 
fixed site 
Commercial/Industrial/ 
Government Sites 
L L 
Permitted Activities – 
Haz. Waste Generators 
Commercial/Industrial/ 
Government Sites 
N/A M 
Permitted Activities – 
NPDES/GW Discharges 
Commercial/Industrial/ 
Government Sites 
N/A M 
Permitted Activities – 
Solid Waste Facilities 
Solid Waste Facilities M M 
Road Salting 
(Road and Maintenance 
depots) 
Roadways/Railways/ROW L L 
Unauthorized Activities 
(clandestine activities) 
Public Access/Recreation L M 
 Future Growth N/A N/A 
 Climate Change N/A N/A 
Key: H = High threat; M = Moderate threat; L = Low threat; N/A – Not assessed. 
 
The analyses show some similarities but also some marked differences between subwatersheds.  
All eight subwatersheds are still in very rural condition.  Land use in all eight subwatersheds is 
heavily weighted towards “Forest,” which covers from 71.5% to 91.4% of the land cover.  When 
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other “undeveloped” land uses – Wetlands, Open Land – are added to the forested acreages, 
those percentages range from 83.7% to 98.7%.  Conversely, the more “developed” land uses – 
Agriculture, Residential, Commercial, Industrial – make up only 1.3% to 16.3% of the individual 
subwatersheds.   
 
The relatively low percentages of Residential land use in all subwatersheds, ranging from 0% to 
8.2%, confirms the statement made earlier in Section 2.3.3 that the WRW lies in a very rural part 
of the state.  Commercial (0% to 0.2%) and Industrial (0% to 0.7%) land uses are both 
uncommon in all subwatersheds. 
 
Land use data is also used to calculate estimates of pollutant loadings; the MassGIS tools used in  
these analyses provide estimates of nitrogen (N), phosphorus(P), and suspended solids (SS).  
These estimates, expressed in total pounds of pollutants, were converted to a “per acre” basis to 
allow for a more meaningful comparison among subwatersheds.  For all three pollutants, the 
Longmeadow Brook subwatershed ranked highest in potential loadings (3.25 lbs/acre for N; 0.32 
lbs/acre for P; 86.33 lbs/acre for SS), followed by Natty/Canesto (3.04 N; 0.25 P; 64.09 SS), E. 
Branch Ware (3.00 N; 0.25 P; 57.54 SS), and Burnshirt (2.91 N; 0.21P ; 49.02 SS).  
 
The final analysis available through the MassGIS watershed analyst tools is related to 
imperviousness.  Since many water quality problems are associated with stormwater runoff that 
picks up and carries potential pollutants into local waterways, it’s desirable to maintain a cover 
on watersheds that allows rainwater to infiltrate into the soil layers.  Those land uses that are 
impervious to water infiltration are less-desirable as watershed cover.  The literature provides 
permeability coefficients for different land covers, and the MassGIS tool uses those coefficients, 
along with the relative percentages of land uses in a drainage area, to calculate estimates of both 
“acres of impervious cover” and “percent imperviousness” for those drainage areas.  Research 
has demonstrated that water quality degradation occurs when percent imperviousness exceeds 
10% across the drainage basin.  Based on the 1999 land use data used in the subwatershed 
analyses conducted for this plan, imperviousness levels are relatively low in all eight 
subwatersheds in the WRW, ranging from 1.0 to 2.3%. 
 
Land use based analyses are helpful in assessing where water quality problems are most likely to 
occur, but in rural landscapes such as the WRW, these problems are not expected or evident.  
However, current land use conditions are exactly that – current – and are not necessarily 
indicative of future conditions on the watershed.  Thus, additional subwatershed-based analyses 
were conducted to determine the degree of land protection in each subwatershed, as well as the 
amount of future development that could occur.  The latter analysis was conducted using “build-
out” data that was produced in 2000 for each community in Massachusetts by the Executive 
Office of Environmental Affairs.   
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Figure IIB-10: Ware River Watershed Subwatershed Delineations 
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A much wider range was evident among the WRW subwatersheds in terms of the percentages of 
both protected and developable lands.  Protected land ranged from a low of 31.9% in the 
Burnshirt subwatershed to a high of 98.6% in Stevens Brook.  Conversely, developable lands 
ranged from a high of 46.8% in the Burnshirt to a low of 0% in Stevens Brook.  Other 
subwatersheds with relatively high percentages of developable land include the East Branch 
Ware River (43.7%) and Natty/Canesto (39.1%). 
 
In general, the subwatersheds in the “heart” of the watershed – adjacent to and immediately 
upgradient from the Shaft 8 Intake – tend to have the highest level of protection, the lowest 
amount of developable land, and the lowest estimates of pollutant loads.  These subwatersheds 
include Stevens Brook, Parkers Brook and the Main Stem of the Ware River.   
 
At the other end of the spectrum are the more outlying subwatersheds where less land is 
protected, more is developed or developable, and pollutant loading estimates are higher.  These 
include Longmeadow Brook, Natty/Canesto, the East Branch Ware River, and Burnshirt River.   
A summary of the analyses conducted on the WRW subwatersheds is presented in Table IIB-9. 
 
 
Table IIB-9: Ware River Watershed Subwatershed Analysis Summary Rankings 
Subwatershed 
Pollutant 
Loadings 
% 
Imperviousness 
% 
Protected 
% 
Developable Total 
Longmeadow Br. 1 1 3 5 10 
Natty/Canesto 2 2 4 3 11 
E. Branch Ware 3 4 2 2 11 
Burnshirt 4 5 1 1 11 
W. Branch Ware 5 3 5 4 17 
Parkers Brook 7 6 6 6 25 
Ware Main stem 6 7 7 7 27 
Stevens Brook 7 7 8 8 30 
The rankings used in this table reflect the relative degree of “desirability” of each variable from a watershed protection standpoint.  The higher 
the ranking, the more desirable the conditions generally are for water quality protection. 
 
 
3.2 Wildlife 
Means of Assessment 
Data on the wildlife resources and their impacts in the WRW come from surveys (e.g., annual 
surveys of breeding birds, ruffed grouse, and vernal pools; recent monitoring of moose sign), 
staff reports (e.g., about beaver-plugged road culverts), observations made during EQAs, and via 
water quality sampling results.  Additional data comes from the Division of Fisheries & Wildlife.  
 
The Division does not conduct wildlife population censuses; there are no actual population 
estimates available for most species on the watershed.  Rather, staff rely on more informal 
observations or surveys of wildlife to monitor general population trends and to identify wildlife 
problem areas or situations. 
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Current Assessment  
The wildlife community on the WRW is a function of the habitat conditions available, and thus 
is characterized by forest-adapted species on much of the DCR-controlled lands, and more early-
successional species on those portions of the watershed containing fields, farms, and residential 
areas.  Aquatic and semi-aquatic species are common in the extensive portions of the watershed 
covered with streams, ponds, and wetlands. 
 
Wildlife issues, usually involving beaver, are dealt with on a case-by-case basis.  Beaver 
problems mainly involve infrastructure, like flooded roads, rather than water quality concerns.  
 
There is no wildlife pathogen control zone established at Ware River, as there is at Quabbin and 
Wachusett Reservoirs.  This is largely due to the fact that there is no reservoir present.  
Designation of such a zone in the WRW has not been deemed necessary. 
 
Deer and/or moose browsing is not presently considered to be a problem, but could become an 
issue in the future.  Monitoring efforts have begun and may be expanded. 
 
Gulls still use the Barre Landfill, an active landfill located adjacent to the Ware River, just 
downstream of the Shaft 8 Intake facility.  It is believed that these gulls fly easterly in the 
evening, possibly to Wachusett Reservoir; more research on gull behavior and flight patterns in 
this area may be necessary.   
 
It is likely that the resident Canada Goose population may be increasing in the watershed, as in 
many other parts of the state, but there’s no indication that this is causing problems for the water 
supply. 
 
Wildlife is considered a LOW threat to water quality in the WRW.  Present needs regarding this 
source pertain mainly to data collection and dealing with problem situations on a case-by-case 
basis as they arise. 
 
 
Needs   
 Initiate browsing surveys to monitor deer and moose impacts. 
 Expand gull behavior study to include activity around Barre Landfill. 
 Add wildlife observations to EQA field forms. 
 Continue to work with UMass on moose population assessment, including monitoring 
moose exclosure. 
 Continue to deal with beaver problems on a case-by-case basis. 
 Gather more data on gull behavior and flight patterns to and from the Barre landfill. 
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3.3 Public Access/Recreation 
Means of Assessment 
Information on public access and recreation comes largely from Watershed Ranger patrols and 
staff observations.  Additional data is also derived from monitoring requests for access and the 
issuance of group access permits, regular inspections of gates and barways, and input from local 
police departments and the Ware River Watershed Advisory Committee. 
 
 
Current Assessment 
Recreation in the WRW is an activity of particular concern to the DWSP, mainly related to 
uncontrolled motorized vehicle access and the expansion of snowmobiling and horseback riding.  
Substantial staff time is now spent dealing with recreational issues, including impact control, 
working with user groups to provide for safe, low-impact activity, and resolving user conflicts.   
 
Public access can also result in dumping and vandalism problems on the watershed.  Access to 
the more remote portions of the watershed is obtained when gates are open for legitimate DWSP 
activities. 
 
Off-road vehicle (ORV) usage is occurring illegally in the watershed, and has resulted in soil 
erosion, direct water pollution from vehicles driving through streams, littering, and passage into 
areas not readily accessible to the public.  All these impacts are potentially problematic. 
Snowmobile usage is increasing on the WRW.  DWSP staff, however, have worked closely with 
snowmobiling groups to designate and maintain trails, control access, and resolve problems as 
they arise.  
 
Horseback-riding has been increasing steadily in the watershed as more local residents acquire 
horses and word spreads among the riding community about the good riding opportunities 
present in the watershed.  DWSP staff have established contacts with riding clubs, which have 
worked closely with the DWSP to designate trails, educate riders, and resolve problems as they 
arise. 
 
One “rail trail” currently exists in the WRW and another is expanding into the watershed.  The 
Ware River Rail Trail, managed by DCR’s Division of State Parks and Recreation, is currently 
open for multiple use from Coldbrook to Baldwinville.  Wachusett Greenways has been working 
on the extending the Central Massachusetts Rail Trail into the WRW.  This expansion will likely 
result in increased public access into the watershed; it has already increased demands on DWSP 
staff time.  The Central Massachusetts Rail Trail is limited to pedestrian and bicycle activities, as 
government grants used to improve the trail prohibit the use of motorized activities. 
 
Comet Pond beach and other swimming areas in watershed – Queen Lake, Rutland State Park, 
Demond Pond – do not appear to pose a threat to water quality at the present time.  
 
Night-time partying has been an issue in recent years. 
 
Public access/recreation is considered a MODERATE threat to water quality in the WRW, 
mainly as a result of those activities over which the DWSP cannot exert effective controls. 
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Needs 
 Control and guide future recreational and public access pressure. 
 Increase Watershed Ranger presence on the WRW to enhance watershed security, 
including regular rounds of gate and lock checks. 
 Re-evaluate the schedule for nighttime closing. 
 Tighten up access points by adding or improving physical barriers: install new gates 
along Rail Trail; reduce number of access points whenever possible; block access to old 
logging roads once operations are finished. 
 Enhance signage, including new boundary signs. 
 Increase enforcement and education efforts. 
 Continue to work with snowmobile and horseback riding clubs regarding access issues. 
 Continue to investigate and prosecute dumping incidents. 
 Improve coordination and communication with local enforcement departments. 
 Involve local residents in monitoring and reporting illegal activities. 
 
 
3.4 Timber Harvesting  
DWSP has been conducting forest management on its watershed lands in the WRW since the 
1960s.  The overall goal of that management work is to produce and maintain a diverse, vigorous 
forest cover on the vast majority of its holdings to protect water quality.  Additional goals and 
objectives related to forest management are included in the Ware River Watershed Land 
Management Plan 2003-2012.   
 
 
Means of Assessment 
Forest management operations conducted on DWSP property are subject to a number of strict 
specifications, many of which are designed to protect water quality.  Each operation is also 
supervised by a Division Forester, who visits all active harvesting sites on a regular basis.  The 
Foresters also maintain records of forest conditions and harvest operations, in both hard copy and 
computerized formats. 
 
Each spring, the Foresters develop and submit management operations plans for the coming year 
for an internal review by staff from other work units.  These annual lot reviews provide an 
important opportunity for DWSP to discuss and identify potential problems or concerns about 
the planned operations. 
 
Approximately once per decade, a Continuous Forest Inventory (CFI) is conducted on the 
watershed.  This survey of fixed plots distributed across the watershed provides the Division’s 
Foresters with current information about forest conditions.  Such information allows for the 
regular monitoring of the health and composition of the watershed forest, and also provides some 
of the data that is necessary for planning future management operations.  The latest round of CFI 
re-measurements will be conducted on the WRW during the fall 2009 and winter 2010. 
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Timber harvesting operations on non-DWSP lands, if they meet certain harvesting thresholds, are 
subject to regulations associated with the Forest Cutting Practices Act (Chapter 132).  DWSP 
Forestry staff receive and review those cutting plans for timber lots that are adjacent to DCR 
lands submitted to the DCR Bureau of Forestry. 
 
 
Current Assessment 
An active forest management program exists on the DCR portion of the WRW.  These activities 
are regulated and/or guided by state regulations and the Ware River Watershed Land 
Management Plan 2003-2012, and thus are very well-controlled and supervised.  As a result, 
they are not considered to pose a pollution threat to the watershed.  On average, ten logging 
contracts are issued on the WRW in a typical year.   
 
Timber harvesting on private lands in the watershed is also controlled by state regulations, with 
oversight by the Service Foresters in the DCR Bureau of Forestry.  These foresters also do a 
good job of minimizing adverse impacts from those logging operations.  The DWSP receives 
copies of the Cutting Plans required under the Forest Cutting Practices Act whenever timber 
harvesting is planned for private lands adjacent to DWSP property.   
 
The main potential threats to water quality from timber harvesting are related to road 
construction, stream crossings, and leaks or spills of fuel, hydraulic oil or other hazardous 
substances from logging equipment. 
 
Problems related to invasive plants on the WRW are not considered to be as serious as they are 
in the Quabbin Reservoir watershed, in large part due to the different histories of the watersheds 
with respect to deer control.  However, invasives still occur on the WRW, and may need control 
measures in some situations. 
 
Timber Harvesting, both on DCR and private lands, is considered a LOW threat to water quality 
in the WRW. 
 
 
Needs 
 Finalize spill response plans and notification card for logging operations 
 Offer spill response training to loggers. 
 Implement invasive plant monitoring and/or control activities. 
 Develop and implement a program to monitor forest regeneration in harvested areas. 
 Implement a subwatershed-based harvest analysis, similar to the program described in the 
2008 Quabbin Land Management Plan. 
 
 
3.5 Wastewater  
Means of Assessment 
No comprehensive source of information is available on wastewater disposal in the WRW.  
Partial information, however, is available through local Boards of Health, Watershed Protection 
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Act filings, water quality sampling results, EQAs and MassGIS data on locations of sewer 
system service areas. 
 
Property transfers provide an opportunity for inspection and upgrading of septic systems, and 
thus provide one source of partial information on those systems. 
 
 
Current Assessment 
Most towns in the WRW rely on on-site septic systems, with the exception of the portions of 
Rutland and Templeton that are sewered.  DWSP estimates that there are approximately 2,500 
private septic systems in the WRW.  Staff believe that current Title 5 regulations do a fairly good 
job of protecting water quality related to those systems, although occasional failed systems do 
arise. 
 
Sewer lines exist in only two relatively small parts of the WRW – in and around the center of 
Rutland and in a small portion of Templeton (see Figure IIB-11).  In both cases, the wastewater 
collected in these systems is transported off the watershed.  There are presently no sewerage 
treatment plants in the WRW. 
 
There has been much recent discussion regarding sewer issues in Rutland, where rapid 
residential growth has pushed the limits and capacity of the existing sewer system.  The issue of 
sewer lines in the watershed poses a dilemma for the Division, since the addition of sewer 
infrastructure often results in more and denser residential development.  However, for individual 
homes, sewer systems are generally preferable to septic systems since they remove wastewater 
from the site and deliver it directly to a treatment plant, which in this case, is off-watershed. 
 
Recently, there has been increasing attention given to the role that Pharmaceutical and Personal 
Care Products (PPCPs) might play in drinking water quality.  Although water sampling to date 
suggests that these compounds are not present in the water supply (at least not in detectable 
levels), there is nevertheless some concern about the potential for PPCP introduction into water 
supply via septic systems. 
 
Wastewater Disposal is considered a MODERATE threat to water quality in the WRW, mainly 
as a result of the potential for failures in the many private septic systems in the watershed. 
 
Needs 
 Add new field to WsPA database for septic system upgrades or replacements. 
 Develop a new GIS datalayer for septic system locations. 
 Continue education, outreach, and technical assistance to local Boards of Health. 
 Focus more attention on larger systems that have inspection requirements – identify them 
first, then check to see if inspection requirements are being met. 
 Monitor sewer issues in Rutland, Templeton, and other watershed communities. 
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Figure IIB-11: Sewered Portions of the Ware River Watershed 
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3.6 Roadways/Railways/ROWs 
The issues of concern related to roadways, railways, and other rights-of-way (ROW) mainly 
relate to fuel or other hazardous material spills and the application of pesticides to control 
vegetation growth along those corridors. 
 
Means of Assessment 
MassGIS data has been used to map the locations of roads, railways, and other rights-of-way in 
the watershed, and show their proximity to water bodies. 
 
Pesticide issues are monitored through review of the Vegetation Management Plans (VMPs), and 
Yearly Operational Plans (YOPs) that are produced by highway departments, utility companies, 
and railroad operators. 
 
Staff routinely check the Environmental Monitor, issued by the MEPA office, for notices of new 
road construction or reconstruction projects, and for the issuance of VMPs and YOPs. 
  
DEP reports are reviewed whenever a spill or other accident occurs on the watershed. 
 
Watershed Ranger patrols and EQA field visits area used to identify potentially harmful 
activities. 
 
Road maintenance activities conducted by the DWSP on its watershed lands are guided by 
applicable sections in the Ware River Land Management Plan. 
 
 
Current Assessment 
Despite the fact that the WRW is situated in a relatively rural part of Massachusetts, there are still 
a number of transportation and transmission corridors that pass through the watershed.  These 
include six numbered state highways, many town roads, one active railway, and several electrical 
transmission lines (see Figure IIB-12).  GIS data indicates that there are approximately 272 miles 
of roadways in the WRW, seven miles of active railroad lines, 12 miles of above-ground utility 
transmission lines and another 12 miles of underground cable line. 
 
These land uses represent linear access points (many of which cross or run adjacent to streams, 
rivers, wetlands, and other water bodies) into the heart of the watershed, and may also involve 
activities that are potentially harmful to water quality (e.g., vegetation control operations).  As 
such, substantial staff time is devoted to this category, mainly in terms of monitoring what is 
happening along these corridors.  Hazardous material transport – both along roadways and 
railways – are of particular concern. 
 
Communication and cooperation with National Grid is generally good regarding pesticide 
applications along their ROW.  Improved cooperation, however, is sought from the Providence & 
Worcester Railroad Company regarding rail transport across the WRW. 
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Figure IIB-12: Ware River Watershed Major Transportation and Utility Corridors 
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DWSP lands in the WRW have historically been much more open to vehicle access than its 
counterpart in either the Quabbin Reservoir or Wachusett Reservoir watersheds.  This poses a 
particular challenge in regards to controlling illegal dumping, vandalism, and other access-related 
issues. 
 
DCR roads receive (and require) constant maintenance attention, although resources allocated to 
this activity have not been adequate to keep up with the need.  Staffing has recently been increased, 
but more heavy equipment is needed to supplement additional staff. 
 
Highway reconstruction projects represent a potential concern, especially when they involve 
drainage changes and/or direct discharges to local water bodies.  Road maintenance activities,  such 
as sanding and salting, are also of concern, especially since tight highway department budgets often 
mean that these materials are not removed after the winter season. 
 
Hazardous material spills are also of concern, especially along Rt. 122 near the Shaft 8 Intake Works, 
and in other portions of the watershed where state highways and other heavily-used roadways cross 
major tributaries.  No formal spill response plan is currently in place to deal with such events. 
 
The draft EQA for the Ware River Intake Subdistrict identifies highway runoff in the vicinity of 
the Shaft 8 Intake as an issue in need of attention.   
 
Overall, Roadways/Railways/ROWs are considered a LOW threat to water quality in the WRW.  
However, in certain locations (e.g., along Rt. 122 adjacent to the Shaft 8 Intake) or situations 
(e.g., if a hazardous material spill occurred during the time of water transfer to Quabbin 
Reservoir), the threat could rise to HIGH. 
 
 
Needs 
 Provide more equipment to enhance capacity for gravel road maintenance on DCR 
property. 
 Work with MWRA to develop a spill response plan for the WRW, including improved 
communications with both MWRA and DEP. 
 Check and upgrade, if necessary, road drainage structures along Rt. 122 near the Shaft 8 
Intake. 
 Push for early input into state and local road reconstruction projects to influence 
stormwater management design aspects. 
 Conduct culvert survey along DWSP roads in WRW, similar to Quabbin Reservoir 
watershed project. 
 Collect information on types of hazardous materials being transported through WRW, 
especially along Rt. 122 near Shaft 8 Intake, and on railroads. 
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3.7 Agriculture  
Means of Assessment 
Agricultural activities on the WRW are assessed via MassGIS land use data, updated by more 
recent aerial photography, EQA field work, WsPA applications, CR monitoring reports and staff 
observations.  Massachusetts DAR data is also used, when available. 
 
 
Current Assessment 
Agriculture is not a major concern in the WRW, largely because it represents such a small 
percentage of the total land use.  MassGIS land use data from 1999 indicates that only 2.0% of 
the watershed was “cropland,” with another 1.8% in “pasture” (see Figure IIB-7).   
 
The apparent increase in “hobby farms” in watershed communities bears watching.  While no 
hard data exists on this activity, indications of its growing interest can be gleaned from recent 
increases in inquiries to and from local realtors; potential buyers frequently ask if the town 
allows horses to be kept at residential properties, as well as questions about the use of DCR 
property for horseback riding. 
 
Agriculture is considered a LOW threat to water quality in the WRW. 
 
Needs 
 Continue to monitor agricultural activities through EQAs and regular fieldwork; 
incorporate locational and other data into GIS databases. 
 Add a field to the WsPA database for agricultural activities. 
 
 
3.8 Construction Sites 
Means of Assessment 
Data sources include WsPA filings, NPDES General Construction Permit applications, town 
records (including building permit applications), the Environmental Monitor, EQA field work, 
water quality monitoring, and observations by field staff during routine operations. 
 
 
Current Assessment 
Some watershed towns have experienced rapid growth in recent years, at times overwhelming 
the ability of local boards to monitor and control construction activity.  Further, a significant 
portion of the new construction is occurring on hillsides that are less stable, and thus more prone 
to erosion during the construction phase. 
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Aerial view of a residential construction project in the WRW, and resulting water quality 
degradation in an adjacent pond. 
In recent years, there have been some stark examples of the potential erosion and sedimentation 
problems that can result from poorly-planned construction activity.  These situations have 
required substantial staff time 
monitoring construction 
activity, meeting with 
developers and DEP 
officials, and developing 
plans for impact mitigation.  
An aerial view of one of 
these construction projects, 
and the impacts to an 
adjacent water body, is 
shown at right. 
Land use changes and census 
data give some indication of 
the magnitude of this 
problem (see Tables IIB-4 
and IIB-5; Figures IIB-7 and 
IIB-8). 
 
Construction activity is 
considered a MEDIUM to 
HIGH threat to water quality 
in the WRW, depending on 
location. 
 
 
Needs 
 Increase monitoring of construction activity, especially large subdivisions, that is beyond 
the jurisdiction of the WsPA. 
 Develop clear procedures and internal thresholds regarding the review of EPA 
Construction General Permit Notice of Intent (CGP NOI) applications. 
 
 
3.9 Commercial, Industrial, and Governmental Sites 
Means of Assessment 
Information on Commercial, Industrial, and Governmental sites is obtained from MassGIS land 
use data, DEP databases (USTs; discharge permits), MEPA notices, EQAs, water quality 
monitoring, staff site visits, data from local fire departments, and from a search of other 
computerized databases (e.g., nursing homes). 
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Current Assessment 
The main concern related to these land uses involves the various potential sources of 
contamination/pollution that tend to be more common at these facilities, including higher 
incidence of impervious surfaces, storage of fuels and/or other hazardous substances, and greater 
concentrations of people along with their vehicles.  For example, Division staff have been 
working with DEP to monitor ground and surface water in the vicinity of a gasoline leak at a 
combination gas station/convenience store in Rutland.   
 
Another concern relates to the potential concentration of PPCPs that might be associated with 
certain commercial activities, including nursing homes, hospitals, prisons, and airports.  
Database searches, however, did not identify any such facilities in the WRW at the present time.  
This is likely due to the watershed’s rural character and the relative lack of the infrastructure 
necessary to support commercial and industrial developments.   
 
Most commercial and industrial establishments in the WRW are small retail establishments, 
primarily located in the towns of Hubbardston or Rutland.  There is no evidence of any water 
quality concerns related to these facilities.   
 
There are a variety of governmental offices and other facilities in the watershed, including 
schools, town halls, libraries, fire stations and town garages.  In addition, there is a 
MassHighways maintenance facility located on the shore of Long Pond in Rutland that could be 
of concern if a spill should occur there. 
 
Overall, Commercial, Industrial, and Governmental Sites are considered a LOW threat to water 
quality in the WRW. 
 
 
Needs 
 Develop a new database, integrating DEP information on permitted discharges, 21E sites, 
hazardous waste generators, NPDES data, and USTs. 
 Develop better communication lines and procedures with DEP staff regarding 
notifications of spills in watershed. 
 
 
3.10  Residential Sites 
Concerns about Residential Sites on the watershed relate to a variety of activities and practices 
that often occur around homes and yards, including the use of lawn care products, pet waste, and 
the potential flushing of the resultant pollutants into local water bodies during storm events. 
 
 
Means of Assessment 
Locations of residential areas on the watershed have been obtained from MassGIS land use data.  
Additional information about residential activities is gathered as part of the EQA process.  
Finally, data is also collected during WsPA filings and as a result of water quality monitoring. 
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Current Assessment 
Overall, residential land uses occur on approximately 5.2% of the WRW.  However, the 
occurrence is highly variable when analyzed by subwatershed.  The percentage of subwatershed 
classified as residential in 1999 ranged from 0% in the Steven’s Brook subwatershed (which is 
mostly owned by DCR) to 8.2% in the Longmeadow Brook subwatershed.   
 
There are no indications of significant issues related to residential sites in the WRW, except for 
occasional septic system failures or other localized problems.  Encroachments are occasionally a 
concern, as homeowners adjacent to state land sometimes “extend” their property onto that state 
land, but those issues are generally rectified as they arise. 
 
One possible future concern related to residential development involves the conversion of 
summer cottages to year-round residences.  There is the potential for water quality impacts, at 
least localized, since this often occurs along lake shores. 
 
The WsPA minimizes potential impacts from residential development in its primary and 
secondary protection zones. 
 
Residential Sites are considered a MODERATE threat to water quality in the WRW, especially 
those sites that are within the WsPA buffers, or otherwise hydrologically close to water bodies. 
 
 
Needs 
 Increase homeowner education efforts, especially targeted at people living on lakes and 
ponds or along tributaries in the watershed. 
 Develop an improved database of Watershed Preservation Restrictions, other deeded 
restrictions, and encroachments; ensure that monitoring reports are distributed to 
appropriate staff. 
 Utilize WsPA and other means to monitor and influence plans for the expansion and/or 
conversion of existing properties to minimize potential water quality impacts. 
 
 
3.11  Solid Waste Facilities  
Means of Assessment 
Locations of solid waste facilities in the watershed are derived from MassGIS and DEP data.  
The current status of these facilities can be ascertained from the landfill monitoring reports that 
must be produced by owners on a periodic basis. 
 
 
Current Assessment 
There are no active solid waste facilities in the WRW at the present time.  However, there are six 
old sites (see Figure IIB-13) on the watershed: three “closed” facilities – one in Hubbardston, 
one in Princeton and one in Rutland; and three “inactive” landfills in the WRW – two in 
Hubbardston and one in Rutland.   
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Figure IIB-13: Ware River Watershed Solid Waste Facilities 
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DEP considers closed facilities to be “not operating and not likely to operate in the future.”  In 
general, these are landfills that were in use during the past couple decades, but at present have 
been properly closed and capped.  Inactive facilities are “not operating, but not completely 
closed” according to DEP’s classification system.  In most cases, these are older landfills that 
were closed prior to 1971, and thus were not subject to DEP’s formal closure and capping 
requirements.   
 
There is one active landfill just off the watershed downstream of the Shaft 8 Intake.  While this 
does not appear to pose a direct water quality problem, it is still of concern because it attracts 
gulls, which may end up roosting on Quabbin or Wachusett reservoirs, and truck traffic to and 
from the landfill often pass through the watershed, including along Rt. 122 immediately adjacent 
to the Intake structure. 
 
Solid Waste Facilities are considered a LOW threat to water quality in the WRW. 
 
 
Needs 
 Request copies of all landfill monitoring reports. 
 Re-check old landfills in watershed for potential water quality issues, and assess 
adequacy of their monitoring programs. 
 
 
3.12 Future Growth  
Future growth represents a potential water quality issue since it involves development of land in 
the watershed that is currently in a natural landscape.  Future growth could result in additional 
acreage of many of the potential sources of contamination addressed above, as well as increased 
public access pressures on the watershed. 
 
 
Means of Assessment 
Future growth is obviously difficult to predict since it can be affected by a variety of factors, including 
statewide and local decisions related to zoning and land use practices, economic conditions, and open 
space protection programs.  For purposes of this assessment, data was obtained from MassGIS and the 
Buildout Analyses that were conducted by EOEEA in the early 2000s.  Other sources of information 
on future growth include town Master Plans, zoning maps, and census data. 
 
 
Current Assessment 
Analysis of the EOEEA Buildout data for WRW towns suggests that almost 23,000 acres in the 
watershed are potentially available for future growth.  This represents about 37% of the watershed.  
While much of this land is located in the upper reaches of the watershed, significant acreages of 
developable land is also available in relatively close proximity to the major tributaries (see Figure IIB-
14). 
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Figure IIB-14: Potential Areas of Future Growth in the Ware River Watershed 
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When analyzed by subwatershed, the East Branch Ware River and the Burnshirt subwatersheds 
have the highest percentages of developable lands, and thus the greatest potential for future 
growth.  It is also predicted that portions of the watershed with easy access to Rt. 2 in Templeton 
and Phillipston are likely to experience significant growth in the future. 
 
It should be noted, however, that since most towns still rely on septic systems and private wells, 
growth in those communities will likely be slow at best.  That fact will also limit commercial and 
industrial growth, as those types of development often require public water and sewer services.  
Further, sewer and water capacity may be limited in most watershed towns in the immediate future.  
Rutland, for example, instituted a moratorium on new sewer hookups in 2008 (see Section 3.10).    
 
Still, some communities, Rutland and Hubbardston in particular, have experienced fast growth in 
recent years, due in part to their desirable location in relation to major highways, relatively low 
housing costs, and/or good employment opportunities.   
 
Future Growth is considered a MODERATE to HIGH threat in the WRW, especially in those 
subwatersheds with significant amounts of developable privately-owned lands.  DWSP’s land 
acquisition program is unlikely to devote many resources to the WRW, so the potential impacts of 
future growth will have to be dealt with in other ways. 
 
 
Needs 
 Conduct a cumulative buildout analysis for watershed communities (using existing 
EOEEA buildout data, if still available). 
 Maintain a library of  current copies of Master Plans for watershed communities 
 Provide for staff attendance at local board meetings. 
 Check local newspapers to monitor plans for new developments and growth, including 
town plans for water and/or sewer expansions. 
 Continue to assist watershed towns in planning for future growth. 
 Continue land protection efforts, as appropriate, primarily through gifts or other no-cost 
options. 
 Find other, creative, low-cost ways to protect land in the WRW. 
 
 
3.13 Climate Change 
Means of Assessment 
The effects of climate change occur over such a large geographical area that the primary means 
of assessment is well beyond the ability or feasibility of DWSP staff to actually measure or 
monitor.  Thus, a primary means of “assessment” will be to monitor new regional, national and 
international developments on this topic. 
 
DWSP has a long history of data collection on its watersheds that can also be used to assess more 
local changes that may be related to climate change.  These include temperature measurements 
made as part of the water quality monitoring program and indices of forest health that are 
gathered during Continuous Forest Inventory measurements. 
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Current Assessment 
The most likely impact of concern on WRW related to climate change involves possible changes 
in the frequency and intensity of rain events that could result in increased runoff, streambank 
erosion, sedimentation and thus water quality.  Another possible impact could be an increase in 
droughts that results in a greater need for transfers of Ware River water to Quabbin Reservoir. 
The importance thus remains of maintaining a high level of water quality in the WRW.  
 
Possible impacts on forest health and conditions are also of concern since the watershed forest 
represents a “protective cover” that holds the soil in place, filters pollutants, and serves as the 
backbone of the forest ecosystem that the Division strives to maintain on all its watershed lands.  
 
Climate Change is considered a LOW threat to water quality in the WRW during the present 
planning period. 
 
 
Needs 
 Monitor new findings and predictions on climate change impacts. 
 Develop mitigation plans for dealing with potential streamflow and water quality impacts 
that could result from climate change. 
 Begin planning for possible future scenarios, such as extended droughts, that might 
necessitate increased usage of Ware River water. 
 
 
3.14 Assessment Summary 
The source assessments in this chapter have identified several issues that are considered to be of 
primary importance in the WRW (see Table IIB-10).  The potential sources considered to pose 
the highest threats to water quality in the watershed involve Construction and Future Growth 
(both rated M-H).  Substantial staff time has been spent on monitoring large residential 
subdivisions in recent years, and several of these have caused serious water quality issues.  The 
rapid pace of residential development in several watershed communities, combined with the 
potential for significant future growth, has led to this high threat ranking.   
 
Development is occurring throughout the WRW, but has been particularly rapid in Rutland and 
Hubbardston.  Such development can result in increased pollution during the actual construction 
process, as increased runoff can cause sedimentation and carry various pathogens, nutrients and 
other pollutants into nearby water bodies.  It also can exacerbate the problems related to many of 
the other potential pollution sources, since most of them increase with new developments. 
 
Roadways/Railways/ROW also ranked potentially high, mainly because of the potential 
consequences of a hazardous material spill close to the Shaft 8 Intake.  There could be serious 
ramifications if such a spill happened to occur during a time when water was being diverted to 
Quabbin Reservoir from the Ware River.  Railway and ROW corridors in the watershed are 
considered to pose a Low threat to water quality.  Transportation issues could become more of an 
issue with continued population growth in the watershed.   
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Table IIB-10: Ware River Watershed Source Threat Assessment  
Source Importance 
Wildlife Low 
Public Access/Recreation Medium 
Timber Harvesting Low 
Wastewater Disposal Medium 
Roadways/Railways/ROW Low/ 
High 
(if accident occurs) 
Agriculture Low 
Construction  Medium to High 
Commercial/Industrial/ 
Governmental Sites 
Low 
Residential Sites Medium 
Solid Waste Facilities Low 
Future Growth Medium to High 
Climate Change Low 
 
Recreational pressures are also increasing in the WRW, and will probably continue to do so as 
population growth in the watershed communities continues and more and more people look for 
outdoor recreational opportunities close to home.  Thus, Public Access and Recreation was 
considered to be a Moderate threat.   
 
Wastewater Disposal and Residential Sites were also considered of Moderate importance, mainly 
because of their potential for introducing pollutants into waterways.  The remaining Sources – 
Wildlife, Timber Harvest, Agriculture, Solid Waste Facilities, Commercial/Industrial/ 
Governmental Sites, and Climate Change – were all considered to be of Low importance for this 
planning period. 
 
The assessments of the individual sources of contamination are used to identify what the main 
issues are that will need to be addressed in the coming years in the WRW.  DWSP staff can also 
determine where issues are most likely to need attention by utilizing the results of the 
subwatershed analyses described in Section 3 and Appendix A.   
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4 Programs to Control Potential Sources of Pollution 
DWSP has put in place various programs to address the potential threats to water quality posed 
by the various source categories.  These programs generally fall into four main groupings, each 
of which relates to a specific watershed protection or management goal (see Table IIB-11).  
Table IIB-12 summarizes how these programs provide multiple controls for the contamination 
threats described in Section 3.  These programs, for the most part, are well-established, have 
been staffed and implemented for a number of years, and will continue throughout the planning 
period covered by this Plan.  More details on each of the programs is provided in Volume I.   
 
This Section provides brief summaries of the programs as they are implemented in the WRW.  
Specific Action Items are identified that represent new initiatives, components, or particular 
areas of focus for the next five years. 
 
The first of these goals is to protect land through ownership or agreement.  This is accomplished 
through the DWSP Land Acquisition and Land Preservation programs.   
 
The second major goal of the DWSP’s watershed protection and management programs is to 
manage DCR-owned properties to protect and enhance water quality.  The specific programs that 
address that goal include Land Management, Wildlife Management, Public Access Management, 
Watershed Security, and Infrastructure Management.   
 
The third major goal of the DWSP’s watershed protection and management programs is to work 
with communities to foster watershed protection principles on land in private ownership.  This is 
accomplished in several ways, including through the implementation of the Watershed Protection 
Act regulations (350 CMR 11.00-11.08), by providing Technical Assistance and Outreach to 
watershed communities, and through Interpretive Services programs designed to educate 
watershed residents and visitors about water quality protection issues. 
 
The fourth major goal of the DWSP’s watershed protection and management programs is to 
monitor and mitigate potential or existing water quality problems throughout the watersheds.  
This is accomplished through the following three programs: Water Quality Monitoring, 
Environmental Quality Assessments, and Emergency Response. 
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Table IIB-11: DCR Watershed Protection Goals, Programs, Plans, and Guidance Documents 
for the Ware River Watershed 
Goal 
DCR Watershed 
Protection Program 
Applicable Plans, Reports or 
Guidance Documents 
Land Procurement Land Acquisition Panel; WsPA; 
DCR/MWRA MOU 
Protect land through 
ownership or 
agreement. Land Preservation Land Acquisition Panel; WsPA;  
DCR/MWRA MOU 
Land Management  Ware River Watershed Land 
Management Plan 2003-2012;  
DCR/MWRA MOU 
Wildlife Management Ware River Watershed Land 
Management Plan 2003-2012 
Public Access Management Ware River Watershed MDC/DWM 
Public Access Management Plan 
Update – 2000; 350 CMR 11.09(2); 
DCR/MWRA MOU 
Watershed Security Watershed Ranger Patrol schedule; 
Ware River Watershed Land 
Management Plan 2003-2012; 
DCR/MWRA MOU 
Manage DCR-owned 
properties to protect 
and enhance water 
quality, and provide 
stewardship of natural 
resources.   
Infrastructure Ware River Watershed Land 
Management Plan 2003-2012;  
Dam Inspection Reports; 
DCR/MWRA MOU 
Watershed Protection Act Watershed Protection Act and 350 
CMR 11.00-11.08; DCR/MWRA 
MOU 
Technical Assistance and 
Community Outreach 
Watershed Protection Act 
Work with watershed 
communities to foster 
watershed protection 
principles on land in 
private ownership. 
Interpretive Services  Interpretive Services Plan (pending) 
Water Quality Monitoring Water Quality Sampling and 
Analysis Plan 2004; DCR/MWRA 
MOU 
Environmental Assessments 
and Mitigation 
Various state and federal regulations 
Monitor to identify 
potential or existing 
water quality 
problems. 
 
Emergency Response Quabbin Region Emergency 
Response Handbook; DCR/MWRA 
MOU; Emergency Action Plans for 
dams 
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Table IIB-12: Potential Contaminant Sources and Watershed Control Programs 
 
4.1 Land Procurement and Land Preservation 
Staffing resources for these programs on the WRW include the Division-wide Land Acquisition 
Coordinator, who receives input from Forestry and EQ staff assigned to the Oakham office, plus 
additional input from the Quabbin Section EP and ATS staff, and the RD.  Other NR staff are 
involved in the monitoring of Watershed Preservation Restrictions (WPRs) in the watershed. 
From 1985 through 2005, DCR increased its land holdings in the WRW from approximately 
19,300 acres to more than 23,500 acres, a 22% increase of about 4,200 acres.  These acquisitions 
were discussed and approved by the Land Acquisition Panel (LAP), using the guidance provided 
by a Watershed Land Sensitivity Model developed by the University of Massachusetts Natural 
Resources Conservation Department.  That model identified lands in the Burnshirt River, 
Canesto River and Natty Pond Brook subwatersheds as the highest priorities for acquisition or 
protection since waters in those drainages has the shortest travel time to the Shaft 8 Intake. 
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Wildlife              
Public Access/ 
Recreation 
             
Timber Harvesting              
Wastewater              
Roadways/ 
Railways/ 
ROWs 
             
Agriculture              
Construction              
Commercial, 
Industrial, and 
Governmental Sites 
             
Residential Sites              
Solid Waste Facilities              
Future Growth              
Climate Change              
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LAP has classified the WRW as a lower priority for fee acquisition, in part due to its present 
level of protection and the fact that the Ware River contributes water to the system seasonally, 
irregularly, and only on an as-needed basis. 
 
While acquisitions in the WRW are still possible, they are subjected to a very stringent 
assessment that considers opportunities for boundary consolidation, access enhancement and/or 
compelling needs to mitigate existing water quality threats.  As a result, fee acquisitions in the 
WRW will likely be uncommon during this planning period. 
 
Instead, future land protection efforts in the WRW will rely mainly on low- or no-cost options 
such as gifts, protection through other funding sources (e.g., the Forest Legacy Program), and 
other creative means.  As is the case with the DWSP Land Acquisition program in recent years, 
acquisitions of development rights via Watershed Preservation Restrictions are generally favored 
over outright fee acquisitions, which carry the additional long-term costs of payments in lieu of 
taxes (PILOT).  
 
A number of leases of DWSP lands are presently in effect on the WRW.  These include leases 
with MassHighways, the Division of State Parks & Recreation, the Department of Fish & Game, 
and the US Army Corps of Engineers.  Some of these have not been updated for many years, and 
will be reviewed during this planning period. 
 
 
Action Items for 2009-2013 
 Pursue low- and no-cost land protection opportunities, especially in more sensitive 
portions of the watershed 
 Pursue WPR acquisitions as appropriate opportunities arise. 
 Monitor existing WPRs on a regular basis, and distribute monitoring reports to 
appropriate staff. 
 Review and update lease agreements, as appropriate, with other agencies. 
 Consider land swaps, when and where appropriate opportunities arise. 
 
 
4.2 Land Management 
For purposes of this Plan, Land Management is considered to consist mainly of forest 
management activities, but also includes watershed road maintenance, fire protection, field 
management, and cultural resource protection.  Other components of the The Ware River 
Watershed Land Management Plan 2003-2012, such as Land Protection and Wildlife 
Management, are addressed elsewhere in the Plan. 
 
Staff resources for this program in the WRW include: a Forester II, a Maintenance Equipment 
Operator (MEO II), and a Laborer II. 
 
Timber harvesting on DWSP lands is a carefully monitored and regulated activity that is 
designed to enhance the ability of the watershed to protect water quality.  All management 
activities are conducted under the supervision of a Watershed Forester, and abide by the current 
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Massachusetts Forest Cutting Practices Act regulations and additional guidelines and restrictions 
outlined in the DWSP’s Ware River Watershed Land Management Plan 2003-2012.   
 
Substantial research, staff discussion and effort go into the development of the Land 
Management Plans for the DWSP watershed reservations, and as a result, they represent well-
reasoned and rational approaches to managing watershed forests.  The Ware River Watershed 
Land Management Plan 2003-2012 will continue to guide DWSP forest management activities 
on the WRW during the next planning period, with the continued goal of establishing a diverse 
and resilient watershed protection forest. 
 
The Ware River Watershed Land Management Plan 2003-2012 outlines a number of specific 
goals for the Division’s land management activities.  These include:  
 
 Provide long-term water quality protection with minimal intervention by developing a 
vigorous, low-maintenance forest. 
 Provide a vigorous forest cover, diverse in species composition and tree sizes and ages, 
and therefore able to resist and recover from disturbance and to retain available nutrients. 
 Maintain the ability of the forest to regenerate following disturbance. 
 Prevent erosion of sediments and nutrients from the watershed forest through carefully 
applied Conservation Management Practices. 
 Comply with or exceed all environmental regulations governing forest management 
activities and water resources protection on Division watershed properties. 
 Apply forest management practices that maintain current water yields from the 
watershed. 
 Without compromising primary goals for water quality protection, promote the secondary 
goals of improving the growth and quality of the forest resource, protecting and 
enhancing habitat for native wildlife species, and maintaining and enhancing biological 
diversity. 
 
Road maintenance requires substantial staff time and effort.  The DWSP controls and maintains 
approximately 57 miles of gravel roads in the WRW.  Many of these are open for public use 
during much of the year, and thus require regular maintenance and occasional major 
reconstruction. 
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Action Items for 2009-2013 
 Provide regular supervision of private loggers working on the watershed, with particular 
focus on minimizing impacts from road and log landing construction, and at stream 
crossings. 
 Finalize the grouping and mapping of soil types to help guide land management decisions. 
 Institute a subwatershed-based approach to timber harvest planning, similar to the system 
described in the Quabbin Reservoir Watershed System: Land Management Plan 2007-
2017. 
 Develop Spill Response Plans for each new logging operation, giving loggers clear 
instructions on what to do and who to call in the event of a spill. 
 Work with the DCR Bureau of Forestry to enhance the oversight of logging operations on 
private lands in the watershed.  In addition, develop a better database and tracking system 
for monitoring logging activities on private lands adjacent to DWSP properties. 
 Institute a regular forest regeneration monitoring program on DWSP lands in the 
watershed. 
 Continue routine monitoring of forest conditions, and consider instituting invasive plant 
and/or forest insect and disease surveys. 
 Utilize Conservation Management Practices in all forest management activities, and 
update those practices as new information becomes available. 
 Periodically review and update, as appropriate, Timber Sale Permit specifications. 
 Submit planned timber harvest operations for internal review by other Section staff. 
 Focus road maintenance on BMPs, and ditch and basin cleaning. 
 Begin planning for the next version of the Ware River Land Management Plan. 
 Assess and monitor status of encroachments onto DWSP property, and take appropriate 
follow-up actions. 
 
 
4.3 Wildlife Management 
Wildlife management activities on the WRW are planned and administered by the Natural 
Resource (NR) staff, with assistance from the local Forester and, as needed, the Watershed 
Maintenance (WM) work unit.  No specific wildlife program staff are stationed in the WRW; 
rather, NR staff from both Quabbin Reservoir and Wachusett Reservoir are available, as needed, 
to work in the watershed. 
 
The wildlife management program in the WRW is described in The Ware River Watershed Land 
Management Plan 2003-2012, and includes the following general goals: 
 
 Mitigate adverse impacts of wildlife on water quality, infrastructure, and other watershed 
resources. 
 Protect uncommon, rare and otherwise significant wildlife species and habitats wherever 
they exist on Division lands. 
 Assess and mitigate impacts of watershed management activities on wildlife through a 
process of notification, site visits, review of records and literature, and recommendations 
to appropriate management staff. 
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 Actively manage for selected wildlife species that are considered to be common, rare, or 
unique on a regional or statewide basis. 
 
Wildlife on the WRW is not considered to pose a significant threat to water quality, but 
continued monitoring is necessary for the early detection of potential problem situations.  Still, in 
general, less emphasis is placed on wildlife monitoring and issues in WRW since there is no 
reservoir, and wildlife impacts are considered to be of Low importance. 
 
 
Action Items for 2009-2013 
 Institute browsing surveys and exclosure studies to provide baseline data on deer and 
moose impacts on the watershed. 
 Monitor and address beaver problems on a case-by-case basis. 
 Monitor gull activity near the Barre landfill, and provide technical assistance, if 
necessary, to landfill operators on gull control.   
 Collect additional data on gull behavior and movements in the vicinity of the Barre 
landfill. 
 Incorporate wildlife observations into EQA field work. 
 
 
4.4 Public Access Management 
The WRW is widely accessible to the public for much of the year, and public access issues 
occupy substantial staff time.  While no staff members are assigned specifically and exclusively 
to deal with public access issues, staff from the Watershed Rangers, EQ, and WM work units are 
most involved in those activities.  Watershed Rangers respond to specific problem situations 
regarding public access, and are also involved in periodic patrols of the watershed.  They also 
monitor boating permits at Long Pond, and check in with the DSPR Lifeguards at the Comet 
Pond Beach during swimming season. 
 
Public access and recreation on the WRW is presently governed by the Ware River Watershed 
MDC/DWM Public Access Management Plan Update (2000).  While that document still 
provides appropriate policy and guidance for the public access, it is becoming outdated, and 
needs to be updated in the near future.  Public access planning is primarily an EQ function, 
although input from most other work units is also incorporated into those plans.   
 
The 2000 Public Access Plan outlines a number of policies and guidelines for recreational 
activities and other public access on the watershed reservation (see Table IIB-13).  It also 
includes a Master Policy Statement regarding public access on the WRW.  That statement strives 
for a balance between appropriate recreational activities and the need to protect water quality and 
the natural, cultural, and historical values of the watershed lands. 
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Table IIB-13. Ware River Watershed Public Access Policy Summary 
Activity 
Ware River 
Reservation 
Ware River 
Off-Reservation 
Ware River 
Intake 
VEHICLE ACCESS    
Motorized    
Driving – vehicles registered for public roadways 1 1  
Snowmobiling – DCR/DWSP designated trails only 2 2  
Operating ATVs – dirt bikes, ORVs, etc. 3 3  
Non-Motorized    
Bicycling – DCR/DWSP designated roads and trails only 4 4  
FOOT ACCESS    
Bird Watching/Nature Study    
Hiking/Walking/Snow-shoeing    
Cross-country Skiing    
Hunting & Trapping 5 5  
Ice Fishing/Ice Skating 6 6  
Shore Fishing 6 6  
Fires & Cooking – includes gas grills    
Dog Walking – includes hunting with dogs 13 13  
Horseback Riding – DCR/DWSP designated trails 14 14  
WATER ACCESS    
Boating (motorized) 7 8  
Boating (non-motorized)    
Swimming/Wading 9 10  
Operating PWC (personal watercraft are jet skis)    
OTHER ACTIVITIES    
Overnight Camping  15  
Organized Sports 11 11  
Programs/Assemblies 12 12  
Fishing Derbies 11 11  
Trail Marking/Advertising    
Trail Clearing    
Possessing Alcoholic Beverages    
Collecting/Metal Detecting    
Target Shooting    
Other Check with Quabbin Visitors Center 
LEGEND:  Prohibited;  Allowed with general restrictions; # Allowed with specific restrictions. 
 
 General public access on DCR/DWSP lands is allowed through gates/barways in designated areas only.  Any 
activity which injures or defaces property of the Commonwealth is strictly prohibited.  Night access is allowed on 
DCR/DWSP lands in the Ware River watershed.  These policies are based on DCR/DWSP regulations. 
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DCR Division of Water Supply Protection Public Access Summary 
Specific Restrictions for Public Access on DCR/DWSP Lands in the Ware River Watershed 
1 Registered motorized vehicles are those registered for operation on public ways.  Their access is 
restricted to certain maintained DCR roads at open gates.  Motorized vehicles are prohibited on DCR 
roads beyond closed gates or barways. 
2 Snowmobiles are allowed with specific restrictions on DCR/DWSP designated snowmobile trails only.  
Restrictions include season, snow depth, mph, etc.  DCR/DWSP Designated Snowmobile Trail Map is 
available from the Quabbin Visitor Center, Ware River Field Office, or DCR/DWSP web site. 
3 The operation of all-terrain vehicles is prohibited on DCR/DWSP lands and roads. 
4 Bicycling is allowed on DCR/DWSP designated bicycle roads and trails and public roadways.  Off-road 
bicycling and off-road trail riding is prohibited.  Bicycling is prohibited during mud season when 
DCR/DWSP roads and trails are closed by gates or signs.  DCR/DWSP Designated Bicycle Trail Map is 
available from the Quabbin Visitor Center, Ware River Field Office, or DCR/DWSP web site. 
5 Hunting is allowed with a valid Massachusetts hunting license according to State regulations.  State 
regulations prohibit hunting on Sundays. 
6 Fishing access is allowed with a valid Massachusetts fishing license according to State regulations. 
7 Motorboat use within waters of the Ware River Reservation (e.g., Whitehall Pond) is prohibited. 
8 Motorboat access from DCR/DWSP lands in the Ware River Off-Reservation is allowed with these 
restrictions: 
 Motorboat access facilities (ramps) are provided only on DCR/DWSP lands at the following 
locations: Brigham Pond, Demond Pond, Comet Pond, and Long Pond. 
 Boat motor size off DCR/DWSP ramps is limited to 20 hp (2 stroke) and 25 hp (4 stroke). 
 DCR/DWSP annually issues a limited number of DCR/DWSP Long Pond Access Permits for 
boats with motors greater than 20 hp.  This permit allows the holder to use a 20+ hp motor on 
Long Pond from Memorial Day to the last day I September and between 10 AM and 6 PM.  
Contact the Quabbin Visitors Center for more information. 
9 Limited swimming access is allowed within a designated area of Rutland State Park, a DCR/Division of 
State Parks and Recreation managed facility.  See posted restrictions. 
10 Limited swimming access is allowed in a designated are on Comet Pond, according to posted 
restrictions and during the designated season. 
11 These activities are allowed only by written permission from the Regional Director, DCR/DWSP 
Quabbin/Ware Section. 
12 Groups up to 25 individuals are asked to notify the DCR/DWSP prior to access on DCR/DWSP lands.  
Groups exceeding more than 25 individuals or 15 horseback riders with horse (in the Ware River 
watershed only) are required to submit a DCR/DWSP Group Access Permit application at least 3 weeks 
prior to planned access.  Contact the Quabbin Visitor Center, Ware River Field Office, or DCR/DWSP 
web site for an access permit application. 
13 DCR/DWSP requests visitors to pick up and properly dispose of any fecal waste within 100’ of a 
tributary or surface waters. 
14 Horseback riding access is allowed on DCR/DWSP Designated Horseback Riding Road and Trails only 
in the Ware River Watershed and according to specific restrictions (e.g., no riding during mud season, 
permit required for group rides of 15 or more, no watering of horsed in tributaries, etc.)  See Fact Sheet.  
DCR/DWSP Designated Horseback Riding Roads and Trails Map is available from the available from 
the Quabbin Visitor Center, Ware River Field Office, or DCR/DWSP web site. 
15 Camping includes the use of tents, trailers, lean-tos, and motor homes.  Camping access is prohibited 
within the Ware River Reservation.  Limited camping on DCR/DWSP Off-Reservation is allowed with 
written permission from the Regional Director only. Contact the Ware River Filed Office for more 
information at (508) 882-3636. 
Contact information: 
 Quabbin Visitor Center – Visit the Center at the Winsor Dam in Belchertown open 9-4:30 daily.  (413) 323-7221 
 Ware River Field Office – Contact the DCR/DWSP field staff at (508) 882-3636 
 DCR/DWSP Watershed Rangers – Contact the Watershed Rangers at (413) 323-0191 
 Massachusetts State Police – Report violations/emergencies to the State Police at (413) 323-7561 or *SP 
 See DCR/DWSP’s Home Page – www.mass.gov/dcr/waterSupply.htm. 
2008 DCR Watershed Protection Plan Update 56 
Volume IIB: Ware River Watershed    
Figure IIB-15: Ware River Watershed System Delineation 
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A permit system is in place for organized recreational activities on the WRW.  Permits are 
usually issued through the Quabbin Visitor Center.  In recent years, approximately 12 permits 
per year have been issued for horseback riding outings or general natural history trips. 
 
Continued population growth in WRW communities, plus continued expansion of interest in 
outdoor pursuits, such as horseback riding, snowmobiling, mountain biking, will likely lead to 
increased recreational pressure. 
 
 
Action Items for 2009-2013 
 Update the 2003 Public Access Plan. 
 Enhance signage along boundaries and major access points. 
 Improve trail marking, where necessary. 
 Enhance or maintain communication channels with major user groups and the Ware 
River Watershed Advisory Committee. 
 
 
4.5 Watershed Security 
Watershed Security is a vital function in an unfiltered public water supply system, but given the 
location and somewhat limited role of the WRW in the overall system, not as much attention and 
resource allocation has been given to the WRW as to other parts of the system.  No Watershed 
Rangers are assigned specifically to the WRW; personnel from the Quabbin Ranger Station are 
assigned to WRW patrols on an irregular basis. 
 
Ranger activity in the WRW is largely seasonal and on an as-needed basis, usually responding to 
reports of infractions or requests for assistance.  Occasional targeted patrols are planned to address 
specific concerns, or simply to inject a degree of unpredictability into the patrol schedule.   
 
Security checks of the Oakham field office are made during all Ranger patrols, along with checks 
of MWRA and ACOE facilities made under agreements with those agencies.  The area 
immediately surrounding the Shaft 8 Intake Works is identified as a high security zone, and thus 
receives special attention.  In addition several shafts leading to the Quabbin Aqueduct are located 
in the WRW.  While these are controlled by the MWRA, they nonetheless represent high 
security areas that require DCR Watershed Rangers’ and other staff’s vigilance. 
 
 
Action Items for 2009-2013 
 Improve physical access control structures, as necessary, and implement a maintenance 
program. 
 Establish a structured schedule of Watershed Ranger patrols in the watershed, targeted at 
structural facilities and other sensitive parts of watershed. 
 Improve record-keeping and documentation of incidents on watershed involving 
responses by DCR Rangers as well as local PDs and other enforcement personnel. 
 Maintain and/or enhance working relationships and information-sharing among local 
enforcement personnel, Watershed Rangers and Oakham office staff.   
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4.6 Infrastructure 
This program involves inspections and/or maintenance of DCR-owned buildings, small dams, 
and bridges.  WM staff deal with the buildings, while Civil Engineering (CE) staff conduct or 
coordinate the inspections of the other structures.   
 
New dam safety regulations require regular inspections on dams considered to be “high hazards.” 
Dam inspection reports from recent consultant contracts indicate that several of the small dams 
in the WRW that are under the control of the DWSP are in need of attention.   
 
 
Action Items for 2009-2013 
 Work to resolve structural and maintenance problems with particular small dams in the 
watershed, such as Brigham Dam and Coldbrook Dam, in accordance with 
recommendations in dam inspection reports. 
 Evaluate the feasibility of removing or repairing unsafe small dams in the watershed. 
 Assure that all DWSP-owned small dams in the WRW are in compliance with 
Massachusetts dam safety regulations. 
 
 
4.7 Watershed Protection Act 
The Watershed Protection Act (WsPA) established restrictions on certain land uses in sensitive 
areas of these watersheds, in order to protect water quality.  Regulations derived from the Act are 
administered for the WRW by the Environmental Planning (EP) staff in the Quabbin Section, 
along with the Regional Director (RD).  Landowners proposing certain construction or other land 
use activities within established buffer zones along the rivers and streams of the WRW must 
apply to the DWSP for either a determination of non-jurisdiction, or for a variance that allows 
them to proceed with their plans (possibly with certain restrictions). 
 
The WsPA has helped to control potentially harmful water quality impacts.  However, the Act’s 
exemptions still allow for a substantial amount of new development within the buffer zones of 
watershed tributaries. 
 
One potential difficulty in administering the WsPA is that neither the Act itself, nor the 
corresponding regulations, require landowners to contact the DWSP prior to conducting 
regulated activities on their land.  As a result, the Division depends upon having good 
relationships with town boards, building inspectors, realtors, and others to inform landowners 
about the law and their obligations. 
 
During the past five years, an average of 44 applications under the WsPA have been made to the 
DWSP for lands within the WRW.  
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Figure IIB-16: Watershed Protection Act Protection Zones in the Ware River Watershed 
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Action Items for 2009-2013 
 Expand the WsPA database to include data on septic system upgrades and agricultural 
activities. 
 Use GIS analyses and other data to determine where future growth and development 
pressures are most likely to occur on the watershed. 
 Maintain good relations with building inspector and other town permitting staff to 
enhance the notification of potentially affected parties of WsPA requirements. 
 
 
4.8 Technical Assistance and Community Outreach 
The WsPA requires DCR to provide a program of technical assistance to watershed communities 
that includes such services as planning studies, zoning bylaw studies, health bylaw studies and 
subdivision by-law studies.  This service is provided primarily by the EP work unit, and has 
resulted in significant assistance to a number of WRW communities, including some that have 
been struggling with the impacts of rapid population growth in recent years. 
 
EQ staff also provide technical assistance, generally in regards to engineering or other technical 
plans (e.g., involving road reconstruction). 
 
Technical assistance has been provided in the past through a grant program that enabled 
communities to temporarily hire or contract for professional planning assistance, paying for 
training sessions for town board members, reviewing technical drawings for proposed 
construction projects, and providing legal documents and resource books on zoning, planning, 
and wetland protection. 
 
 
Action Items for 2009-2013 
 Continue to provide Technical Assistance to local towns to enhance local zoning 
regulations that could result in increased watershed protection. 
 Develop and implement educational programs for watershed residents and business 
owners regarding various sources of pollutants that they might be using.  
 Target those towns, and those issues for which future growth and development have the 
greatest potential for adverse water quality impacts. 
 
 
4.9 Interpretive Services 
This program provides public education for students, local residents, and visitors on the 
importance of watershed protection.  Services are mainly provided by Interpretive Services (IS) 
staff based at Quabbin Reservoir, and NR staff from West Boylston. 
 
There is no Visitor Center in the WRW, so this program’s goals are primarily accomplished 
through presentations to school groups, information posted on kiosks in the watershed, 
Watershed Ranger contacts with the general public, occasional interpretive walks led by DWSP 
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staff, and the Downstream newsletter that is mailed to selected watershed residents several times 
per year. 
 
 
Action Items for 2009-2013 
 Offer guided interpretive walks and school group presentations. 
 Develop an Interpretive Plan for the WRW. 
 Distribute the Downstream newsletters to watershed residents. 
 Use Watershed Ranger patrols in the watershed as a vehicle for public education. 
 Maintain informational kiosks in the watershed with up-to-date information. 
 
 
4.10 Water Quality Monitoring 
The DWSP has a comprehensive water quality monitoring program that is used to screen for 
potential pollutants, to measure the effectiveness of watershed management programs, to better 
understand the responses of the reservoir to a variety of physical, chemical, and biological 
inputs, and to assess the ecological health of the reservoir and the watershed.  DCR monitoring is 
entirely for internal assessment purposes, and is conducted by EQ staff based both in the 
Oakham and Belchertown offices.  All system monitoring for compliance with SDWA is done 
by the MWRA. 
 
The water quality sampling program currently implemented on the WRW is described in detail in 
Section 2.6.  The DWSP sampling program is largely based on the assumption that the 
management work DCR conducts on the watershed lands under its control results in good water 
quality.  The Division, therefore, tends to focus more on private lands when establishing 
sampling station locations. 
 
Sampling programs are also designed to be able to characterize water quality in the different 
drainages of the WRW.  An annual water quality report is produced by the EQ staff that 
summarizes sampling results. 
 
 
Action Items for 2009-2013 
 Expand sampling and/or inspections in the vicinity of the Shaft 8 Intake Works during 
periods of water diversions. 
 Implement the sampling program outlined in the 2004 Water Quality Sampling and 
Analysis Plan. 
 Keep abreast of new developments regarding emerging contaminants, and adjust, as 
needed, the monitoring program. 
 Conduct targeted sampling, as appropriate, at specific problem sites (e.g., new 
subdivisions). 
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4.11 Environmental Quality Assessments  
Environmental Quality Assessments (EQAs) provide an important means of assessing conditions 
on specific portions of the watershed, and these help guide testing, enforcement or mitigation 
actions.  The EQAs are based on field inspections, water quality data review, a review of records, 
and other available information.  They are generally conducted on a district or subdistrict basis 
by the EQ staff.  
  
Four districts and 16 subdistricts have been delineated for the WRW (see Figure IIB-9).  In 
general, assessments are completed on a five year cycle.  In the WRW, EQAs have recently been 
completed on the Ware River Intake and the West Branch Ware River Proper subdistricts. 
 
EQAs are a vital first step in assuring water quality protection, but just as important is the 
follow-up mitigation of problem situations uncovered during the assessments.  DWSP staff felt, 
that in the past, attention was focused on major water quality issues, but that many of the “lesser” 
mitigation recommendations were falling through the cracks.  Accordingly, a decision was made 
for this planning period to give equal consideration of both the assessment and the mitigation 
components of this program. 
 
DEP staff share information on a monthly basis with DCR on permit applications that are filed 
with all bureaus in MassDEP Central Region.  This procedure provides DCR and DEP staff the 
opportunity to communicate during the permitting process, and is another way that DCR can 
track new and on-going projects in the watershed, including waste generators, solid waste and 
recycling facilities, as well as other EQA related issues such as wastewater permits and water 
treatment facilities. 
 
As described in Section 4.12 of Volume I, there are five primary categories that are generally 
considered part of the EQA process: Compliance with Environmental Regulations, Wastewater, 
Stormwater, Agriculture, and Hazardous Materials and Waste.  The programs and activities that 
address these issues are described in Volume I, while additional action items for this planning 
period are included below.  
 
 
Action Items for 2009-2013 
 Identify sufficient staffing resources to support the WRW EQA process. 
 Complete EQAs on all four Districts in the WRW.   
 Revise and update the EQA database. 
 Work with the DCR Lakes & Ponds program to implement a program aimed at reducing 
the threats from non-native aquatic invasive species in WRW ponds. 
 Coordinate with staff who may have additional information to include in the EQAs. 
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4.11.1 Compliance with Environmental Regulations 
Action Items for 2009-2013 
 Develop a mitigation policy that will guide decisions regarding enforcement and 
educational activities related to problems discovered during the EQA process. 
 
 
4.11.2 Wastewater Management 
Action Items for 2009-2013 
 Develop a new datalayer for septic system locations, utilizing information from WsPA 
applications and other data sources. 
 Focus particular attention in the WRW on larger systems that have inspection 
requirements under DEP regulations. 
 Add a new field to the WsPA database for septic system upgrades or replacements. 
 
 
4.11.3 Stormwater Management 
Action Items for 2009-2013 
 Further evaluate the stormwater drainage structures along Rt. 122 near the Shaft 8 Intake 
Works, and develop plans, if appropriate, for mitigation strategies. 
 Strive for early input into state and local road reconstruction projects to more effectively 
influence stormwater management design aspects of the projects. 
 Conduct culvert survey along WRW roads, similar to the Quabbin Reservoir project. 
 
 
4.11.4 Agriculture 
Action Items for 2009-2013 
 Develop a database of agricultural activities on the WRW. 
 Add a field to the WsPA database for agriculture. 
 
 
4.11.5 Hazardous Materials and Waste 
Action Items for 2009-2013 
 Collect data on the types of hazardous materials that are being transported through the 
WRW, in particular along Rt. 122 near the Shaft 8 Intake Works. 
 Increase homeowner education efforts; target people living on or near lakes, ponds or 
major tributaries in the watershed. 
 Develop a new database for known or potential hazardous material sources on the 
watershed, using data from DEP for 21E sites, USTs, etc., as well as other sources, 
including updated MassGIS land use data. 
 Request and review copies of monitoring reports for the closed or inactive landfills in the 
watershed. 
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4.12 Emergency Response 
Despite the best efforts to implement control over forestry, public access, maintenance and other 
activities on the watershed, emergency situations – especially those involving spills of hazardous 
materials – can result in immediate threats to public drinking water supplies.  Accordingly, 
DWSP staff strive to identify and control potentially hazardous situations in the watershed, 
including undergoing training and other preparation to deal with hazardous materials spills. 
 
The components of this program include training, purchase, and staging of spill response 
materials, development of Standard Operating Procedures for emergency situations, and follow-
up procedures.  Responsibility for emergency response in the WRW is divided among several 
work units: Administrative and Technical Support (ATS) staff are responsible for developing 
response plans and training; the Assistant Regional Director (ARD) serves as the Incident 
Commander during actual emergency situations; the Watershed Rangers are often the first 
responders in emergency situations, and thus have additional training and response equipment; 
and staff from most other work units obtain training so they can conduct boom deployment and 
other spill response tasks. 
 
 
Action Items for 2009-2013 
 Provide additional Incident Command System (ICS) training of Section staff and 
maintain records of the levels of training received by those staff members. 
 Develop an emergency response handbook for the WRW, similar to the one currently 
being produced for Quabbin, including emergency contact information. 
 Maintain inventories of emergency response equipment and supplies, and stage them at 
appropriate locations in the WRW. 
 Produce spill response plans and spill notification cards for logging operations, and 
continue to offer spill response training, with continuing education credits, for loggers 
working on the watershed. 
 Develop emergency spill response kits that can be deployed at logging sites. 
 Develop a spill response plan, in conjunction with MWRA, for sensitive locations, such 
as the vicinity of the Shaft 8 Intake Works. 
 Plan and conduct spill response training sessions for appropriate staff on the WRW. 
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5 Implementation Schedule and Work Plan 
5.1 Administrative and Technical Support 
The success of the water quality protection work outlined in this plan is largely dependent on 
having a knowledgeable and well-trained staff that has the necessary administrative, technical, 
and logistical support necessary to carry out their responsibilities.  This support is provided by 
various other staff members who, for example, oversee payroll and personnel functions, deal 
with ordering, budgeting and other financial matters, maintain vehicles, and provide technical 
services such as GIS and IT support. 
 
 
Action Items for 2009-2013 
 Continue to upgrade the Oakham field office with phone, computer, and related 
technology needs that will allow the professional staff to be more efficient in their 
communications, database entries and retrievals, etc. 
 Provide appropriate training to staff on computer software, GPS use, and other 
technology that will enhance their job performance. 
 Provide GIS support services, as required, to field staff. 
 
 
5.2 Annual Work Plans 
Implementation of the priorities and tasks identified in this Plan occurs mainly through the 
Annual Work Plans (AWPs) that are developed towards the end of each calendar year as 
specified by the Memorandum of Understanding between DCR and MWRA.  The AWPs are 
reviewed by MWRA staff and ultimately approved by the Water Supply Protection Trust (see 
Volume I, Section 6.2).  The AWPs break down the general goals and priorities that are outlined 
in the various plans produced by the Division, including Watershed Protection Plans, Land 
Management Plans, Public Access Management Plans, and Wildlife Management plans, into 
specific tasks aimed at achieving those goals and priorities in the coming year.   
 
A new component of implementation that will be instituted during this planning period is the 
linking of AWP tasks to individual employee work function descriptions (Form 30) and job 
performance evaluations (EPRS form).  These connections will give staff a better understanding 
of how their job duties relate to the Division’s watershed protection and management goals.   
 
 
Action Items for 2009-2013 
 Link Annual Work Plan tasks to the specific duties listed in employees’ Form 30s and 
EPRS forms. 
 
.
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5.3 Five Year Work Plan  
The new action items described in this Plan are combined with the ongoing tasks from recent 
AWPs into a “5-year Work Plan” presented in Table IIB-14.  This Work Plan will guide DWSP 
watershed management activities on the WRW from 2009 to 2013. 
 
Table IIB-14: Ware River Watershed 5-Year Work Plan 2009-2013 
 
Key to Work Units in Quabbin/Ware River Region: 
ATS = Administration and Technical Support; CE = Civil Engineers; EP = Environmental Planning; EQ = Environmental Quality; F = Forestry; 
GIS = Geographic Information Services (in Boston and West Boylston offices); IS = Interpretive Services; NR = Natural Resources; RD = 
Regional Director, Assistant Director; WM = Watershed Maintenance; WR = Watershed Rangers. 
 
Task Description 
Lead 
Section
Additional 
Staff Product(s) 
A. Land Procurement    
Acquire control of important watershed lands through 
no- or low-cost options.  Coordinate due diligence and 
other services from DCR staff to complete survey, title, 
engineering, and negotiation activities, as appropriate. 
NR GIS Protected land 
Assess all new acquisitions to document the existing 
condition of forests, roads, and boundary markings.  
Integrate new properties  into existing land 
management and public access programs. 
NR F 
CE 
Completed parcel 
assessments 
 
Attend quarterly LAP meetings, if appropriate, to 
prioritize land and WPR purchases.  Conduct local 
assessments on WRW parcels.  
EQ F 
EP 
ATS 
 Prioritized 
parcel list 
 Parcel specific 
assessment 
 Coordination 
before purchase 
Develop individual parcel presentation materials and 
meet with MWRA Board for approval of critical 
purchases. 
NR GIS Presentation 
reports with GIS 
maps 
Support watershed land preservation groups regarding 
land protection in watershed to acquire land through 
gifts or through cooperation with other land trusts.  
Investigate possible funding sources to supplement 
MWRA resources for land procurement. 
NR RD 
ATS 
Other protected 
land 
B. Land Preservation     
Complete NR baseline inspections for all new WPRs 
within six months of acquisition.  Forward to Quabbin 
Reservoir staff for review.  Investigate all proposed 
WPRs that will allow agricultural uses to ensure that all 
permitted uses comply with applicable rules and 
regulations.   
NR EQ  Reports 
reviewed with 
local 
knowledge 
 Improved post-
purchase 
coordination  
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Task Description 
Lead 
Section
Additional 
Staff Product(s) 
Conduct annual NR inspections of all property under an 
existing WPR to ensure compliance with original 
agreement.  Forward for review to Quabbin staff.  
Determine if action is necessary.  Enforce restrictions, 
if necessary. 
NR EQ  Inspection 
reports with 
local 
knowledge 
 Interagency 
coordination 
 Compliance 
Maintain an up-to-date inventory, map, and database of 
lands protected by DWSP, other agencies, 
organizations, or individuals, including CRs.  
Coordinate with other agencies on their monitoring 
efforts. 
NR GIS EQ 
ATS 
 Current 
maps/database 
of “Protected 
lands”  
 Improve 
monitoring/ 
coordination 
Review and update, as necessary, lease agreements 
with other state and federal agencies for the use of 
DWSP lands in the WRW. 
NR RD 
ATS 
Updated lease 
agreements 
C. Land Management    
Implement the Ware River Watershed Land 
Management Plan 2003-2012.  Conduct periodic 
reviews and monitoring of current land management 
activities to assure consistency with the Land 
Management Plan and DCR policies, and to minimize 
potential adverse impacts on water quality.  
F NR 
others 
Consistency of 
land management 
activities with 
Land Management 
Plan 
Manage silvicultural activities – bid/contract 
preparation, timber marking, monitoring – in 
accordance with the Ware River Watershed Land 
Management Plan 2003-2012 and all other applicable 
regulations. 
F NR Regeneration on 
400 acres/year on 
carefully selected 
parcels without 
negative water 
quality impact 
Maintain boundaries as necessary, including clearing, 
posting, and surveying. Document and pursue 
encroachment issues 
F CE 
WM 
WR 
 Maintained 
property 
boundary; 
 Encroachment 
reports 
Collect data and maintain databases, GIS datalayers, 
and related maps on forest structure, composition and 
regeneration, deer browsing, rare and special plant 
communities, forest roads, boundary information, and 
other data to guide the land management program and 
lot review process. 
F NR 
ATS 
 GIS coverages 
 Functional and 
accessible 
forestry 
database 
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Task Description 
Lead 
Section
Additional 
Staff Product(s) 
Conduct DWSP road maintenance and repair – grading, 
culvert, and ditch maintenance – according to road 
prioritization to improve drainage and functionality.  
Continue to collect data on road conditions and culvert 
locations for future planning.  
WM F Maintained roads 
with functional 
stormwater CMPs 
Road repair and 
maintenance 
prioritization 
system 
Institute a subwatershed-based approach to timber 
harvest planning, similar to the system described in the 
Quabbin Reservoir Watershed System: Land 
Management Plan 2007-2017. 
NR F Improved 
watershed 
protection through 
better planning of 
harvest operations 
Work with the DCR Bureau of Forestry to improve 
oversight of logging operations on private lands in the 
WRW.  Develop a computerized database and tracking 
system for monitoring logging activities on private 
lands adjacent to DWSP property. 
F NR Improved 
oversight over 
private logging 
operations on the 
WRW 
Conduct terrestrial invasive species control. 
 
NR F 
WM 
 Inventory of 
affected areas 
 Control of 
invasive 
terrestrial 
species in 
critical areas 
Begin process of data collection and other preparations 
for updating the Ware River Watershed Land 
Management Plan. 
NR F  Initiation of 
Plan update 
D. Wildlife Management    
Monitor area landfills for feeding gulls.  Work 
cooperatively with landfill operators to ensure DEP 
landfill regulations are being followed.  Identify 
opportunities and assess feasibility of controlling food 
sources.  
NR EQ   Reduction of 
gulls food 
supplies 
 Inspection 
reports 
Complete comprehensive study of the movements, 
behavior, and feeding patterns of ring-billed, herring, 
and great black-back gulls in central Massachusetts. 
NR EQ  Database 
 Study report 
 Recommendatio
ns 
Monitor and address beaver problems on a case-by-case 
basis.  When appropriate, remove beaver and muskrat 
from sensitive areas within watershed.  Utilize habitat 
modifications to discourage the re-occupation of those 
sites.  
NR WM Damage reduction 
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Task Description 
Lead 
Section
Additional 
Staff Product(s) 
Continue long term monitoring and assessment of 
moose.  Obtain aerial moose survey data.  Continue 
hunter surveys.  Assess ability to distinguish moose 
browse from deer.  Continue to follow Moose GPS 
telemetry study.  Monitor and evaluate existing moose 
exclosures. 
NR WM Survey report with 
recommen-dations 
Monitor significant wildlife species and coordinate 
with the Mass Wildlife Endangered Species and 
Natural Heritage Program.   
NR F Monitoring data 
and reports 
Improve system for incorporating wildlife observations 
that could affect water quality into EQA field work. 
NR EQ Improved EQA 
data 
E. Public Access Management    
Implement and evaluate the current Ware River 
Watershed Public Access Management Plan Update.   
WR  Plan 
implementation 
Revise and update the Ware River Watershed Public 
Access Management Plan. 
EQ Others Updated Plan 
Implement Watershed Ranger Plan as designed  to 
enforce rules and regulations and to provide education 
and outreach to the general public.  
WR RD Updated Regional 
Watershed Ranger 
Plan 
Develop and conduct orientation and training materials 
for staff, seasonal staff, and state and local police for 
consistent interpretation of rules and uniform 
enforcement. 
IS 
WR 
Others DVD and training 
manual 
Continue, and modify as necessary, sanitation program 
based on the needs of the Ware River Watershed Public 
Access Management Plan.  
EQ ATS Sanitation 
program 
Centralize, update, and maintain electronic permit 
database for permit issuance, tracking, monitoring, and 
coordination between sections. 
ATS IS 
WR 
F 
Integrated permit 
database 
Evaluate and implement Universal Accessibility 
projects throughout the Region. 
RD  ADA Compliance 
Enhance signage along boundaries and major access 
points in the watershed. 
WM WR Improved 
watershed signage 
Establish or maintain communication channels with 
major recreational user groups and the Ware River 
Watershed Advisory Committee. 
EQ WR 
RD 
Improved 
communication 
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Task Description 
Lead 
Section
Additional 
Staff Product(s) 
F. Watershed Security    
Maintain Watershed Ranger program with appropriate 
training to provide watershed security.  Provide more 
regular patrols and security checks at key access points 
and at MWRA facilities.  Use daily logbooks to record 
all encounters and violations.  Produce periodic reports.  
Partner with MWRA, state police, EPOs, and local 
police. 
WR   Visible 
presence 
 Daily logbooks 
and database 
 Incident reports 
 Partnerships 
Inspect, maintain, and monitor gates and barways 
throughout watershed for security and access control.  
Install barriers (e.g., guardrails, fences, remote 
monitoring, intrusion alarms), as needed, to protect 
properties and control public access where appropriate. 
WM WR 
CE 
 Hard security 
 Surveillance 
 Notification 
G. Infrastructure    
Provide supervision, coordination, oversight, and 
assistance for all engineering, construction, and 
renovation work.  Employ energy efficiency measures 
in maintenance and repair work. 
CE  Records of 
construction and 
maintenance 
operations 
Maintain historic records related to watershed 
operations, facility construction, and land ownership 
including verification.  
CE EQ 
F 
Records 
maintenance 
Inspect, maintain, and ensure compliance with all dam 
safety requirements for all small dams on Division 
lands. 
CE  Inspection Reports 
Cost estimates 
Evaluate the feasibility of removing unsafe or 
unnecessary small dams in the watershed. 
CE RD Possible dam 
removal 
Continue routine maintenance of grounds around 
administration building, including grass mowing, road 
maintenance, snow removal, and public access 
enhancements. 
WM  Mowings, 
plowing; grounds 
maintenance 
Develop a program for the substitution of vegetable 
based fluids in hydraulic equipment. 
WM  Reduction of 
hydraulic fluids on 
watershed lands  
Continue all support staff activities, including payroll 
and other financial matters, running the administrative 
offices, and overseeing all vehicle and equipment 
leases, and purchases.  Prepare work plans, budgets, 
progress reports, and program goals. 
ATS 
RD 
Others  Annual Work 
Plan 
 Quarterly 
summaries 
 Annual budgets 
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Task Description 
Lead 
Section
Additional 
Staff Product(s) 
H. Watershed Protection Act    
Administer the Watershed Protection Act regulations 
by reviewing applications, holding hearings, 
responding to requests for information, and maintaining 
a database and associated GIS datalayer for all WsPA 
applications and associated projects.  Work with DWSP 
General Council to update WsPA regulations. 
EP ATS 
EQ 
 Application 
processing 
 Decision 
issuance 
 Field work 
 Database 
management 
Expand the WsPA database to include data on septic 
system upgrades and agricultural activities. 
EP ATS Expanded 
database 
Inspect sites with conditional approval throughout the 
duration of any activity to ensure regulatory 
compliance. 
EP  Enhanced 
compliance 
Evaluate public notices, compile building permits from 
watershed towns, and review local board agendas and 
minutes to search for additional jurisdictional activities. 
EP  Enhanced 
compliance 
Participate in Watershed Protection Act Working 
Group meetings.  
EP RD 
EQ 
Improved intra-
agency and 
regulatory 
communication 
and coordination 
Update or develop, as needed, new information, forms, 
regulations, and guidance documents related to the 
Watershed Protection Act. 
EP  
 
Updated and new 
educational 
materials 
Investigate updating parcel maps for watershed towns. GIS EP 
ATS 
Updated WsPA 
parcel GIS 
coverage 
I. Technical Assistance and Community Outreach    
Provide direct technical assistance support to local 
planning boards and community organizations through 
contact at board meetings and the regulatory review 
processes.  Assist communities, upon request, in 
obtaining state-sponsored grants for planning projects. 
EP EQ Community 
planning 
assistance 
 
Develop and implement educational programs to 
educate watershed residents and business owners about 
issues related to pesticides, fertilizers, storm water 
management, pharmaceuticals and personal care 
products, household hazardous waste, and drinking 
water protection.  Educate realtors, prospective buyers, 
and local homeowners on WsPA regulations and 
agricultural activities, in particular horse related rules. 
EP EQ Public education 
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Task Description 
Lead 
Section
Additional 
Staff Product(s) 
Assist communities in developing local wetland 
bylaws.  Review watershed town by-laws for 
commercial and industrial activities with respect to 
watershed protection strategies. 
EQ 
EP 
 Enhanced 
regulatory 
compliance 
J. Interpretive Services    
Develop an Interpretive Plan for the WRW. IS  Interpretive Plan 
Arrange for staff members with particular expertise in a 
variety of environmental, water resource, wildlife, and 
watershed protection issues to speak, when appropriate, 
to outside groups and organizations.  Offer educational 
programs to visiting groups, including college classes 
and loggers. 
IS Others Speakers and  
educational 
programs 
Continue established program of public education, 
including school programs, field trips, and interpretive 
programs on Division properties.  Expand, as 
appropriate, watershed curriculum using materials 
developed by MWRA, DEP, EPA, ProjectWild, Project 
Learning Tree, Project WET, and other watershed 
related educational resources.  Continue to support 
watershed school system teachers through in-service 
workshops and day-long offerings for schools in the 
watershed. 
IS NR 
WR 
Public education 
Maintain educational displays at kiosks and bulletin 
boards.  Include maps that clearly show appropriate 
areas for bicycling, hunting, and fishing to help direct 
these activities away from sensitive resource areas.  
Target educational efforts at non-permitted groups. 
IS WR 
WM 
GIS 
Maintained 
bicycling, cross-
country skiing, 
fishing, hiking 
maps 
Expand orientation and training for seasonal staff and 
local law enforcement. 
IS WR DVD and manual 
K. Water Quality Monitoring    
Maintain routine and non-routine tributary sampling, 
including physical, chemical, and biological 
parameters.  Compile and interpret data in an annual 
report.  Continue analysis for nutrients and metals on 
selected tributaries.  Revise and update baselines of 
chemical, physical, biological, and flow parameters to 
better monitor changes over time using monthly and 
quarterly water samples collected from established 
historic sites.  Continue to monitor new developments 
related to effects of Climate Change. 
EQ   Weekly reports 
 Annual water 
quality report 
 Annual EQA 
 Baseline 
assessments 
Increase inspections and/or monitoring activities in the 
vicinity of the Shaft 8 Intake Works prior to and during 
periods of water diversions. 
EQ WR 
MWRA 
Periodic 
monitoring reports 
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Task Description 
Lead 
Section
Additional 
Staff Product(s) 
Keep abreast of emerging contaminants.  Investigate 
further when necessary.  
EQ MWRA Monitoring 
Program 
Periodically review and evaluate the Division’s routine 
water quality monitoring schedule and make 
appropriate modifications to sampling locations, 
frequency, and parameters.  Consult with Water Quality 
Sampling and Analysis Coordination Team  
(WQ-SAT). 
EQ MWRA Sampling plan and 
schedule 
Develop a working group, in coordination with 
MWRA, to assess the need for expanded weather and 
other environmental data collection and analysis. 
CE 
EQ 
MWRA Improved data 
collection 
L. Environmental Quality Assessments    
Identify sufficient staffing resources to support the 
WRW EQA process. 
RD EQ Improved staffing 
for EQAs 
Complete four Sanitary District based Environmental 
Quality Assessment in the next five years.   
EQ  Completed EQAs 
Use site inspections, Environmental Quality 
Assessments, local board meetings, and information 
from staff to identify possible violations. 
EQ Other staff  Field reports 
 Mitigation 
Implement EQA recommendations and oversee, as 
necessary, remedial actions.  Develop a mitigation 
policy encompassing enforcement and education. 
EQ   Mitigation 
Policy 
 Annual 
Mitigation 
Report 
Revise and update the Environmental Quality database. EQ  EQ Database 
Coordinate with other agencies to exchange 
information and review of projects in watershed. 
EQ  Project summaries 
Work with DCR Lakes and Ponds Program to 
implement a program aimed at reducing the threats 
from non-native aquatic invasive species in watershed 
ponds. 
EQ  Inventory of 
watershed ponds 
Update and assess land use/land cover statistics for 
watershed, sanitary districts, and sub-districts when 
new GIS coverage is available.  Include impervious 
surface analysis. 
ATS EQ Updated Land 
Use/Land Cover 
statistics 
L-1. Compliance With Environmental Regulations    
Enforce all Watershed Protection regulations and 
coordinate with the DCR General Counsel, DEP and 
EPA regulators, and other agency officials to promote 
compliance with 350 CMR 11.00 and other regulations. 
EQ RD Regulatory 
compliance 
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Task Description 
Lead 
Section
Additional 
Staff Product(s) 
Use site inspections, environmental assessments, 
attendance at local board meetings, and information 
from watershed rangers to find possible violations of 
state and federal regulations.  Monitor progress using 
the EQ file tracking system. 
EQ WR Enhanced 
identification of 
violations and 
regulatory 
compliance 
Review MEPA’s Environmental Monitor each month; 
investigate and comment on projects when applicable.   
EQ RD Input into project 
design and other 
decisions 
L-2. Wastewater Management    
Review local records, water quality data, and other 
pertinent information while conducting EQAs to 
identify potential problem wastewater sites or areas.  
Special attention will also be given to wastewater plans 
that are part of WsPA filings.  Track repaired septic 
systems in database starting with WsPA cases and 
adding paper records from towns.  Track and monitor 
wastewater situation within town centers and 
complexes.  
EQ 
 
EP 
ATS 
GIS 
 Inventory of 
existing 
systems 
 Septic system 
database 
Monitor and enforce the provisions of Title 5 with 
Boards of Health and the DEP.  Maintain a good 
working relationship with all local Boards of Health 
and provide technical assistance, when requested, on 
wastewater management issues. Monitor septic system 
research.  Apply newer, more efficient technology for 
replacement systems as needed. 
EQ   File reports 
 Meeting 
minutes 
 Improved 
conditions 
Provide direct engineering-related technical support, 
upon request on a case-by-case basis, to watershed 
communities for stormwater, wastewater, and other 
projects that could result in enhance water quality 
protection. 
EQ   Technical 
assistance 
 Better water 
quality 
protection via 
better-designed 
projects 
L-3. Stormwater Management    
Coordinate with DEP on stormwater regulations 
compliance in watershed communities.  Review 
stormwater permitting applications for projects larger 
than a single family dwelling.  Advise local boards on 
stormwater management issues related to construction 
activities. 
EQ EP 
RD 
D 
 Reviewed 
applications 
 Advice as 
needed 
 Brief annual 
report 
Design and implement state-of-the-art stormwater 
BMPs to address erosion and sedimentation due to 
public access, stormwater runoff, and shoreline erosion.  
Construct stormwater BMPs on DCR property in 
accordance with set priorities. 
EQ WM, CE Constructed 
stormwater BMPs  
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Task Description 
Lead 
Section
Additional 
Staff Product(s) 
Collect data on and map culverts and other stormwater 
conveyance structures in key areas. 
WM 
GIS 
EQ Database and 
maps 
Work with state and local highway departments to 
improve stormwater infrastructure during all 
reconstruction projects; eliminate direct discharges 
whenever possible.  Integrate stormwater management 
controls in Division road paving projects. 
EQ  Better stormwater 
project design 
L-4. Agriculture    
Identify, map, and monitor at least once every five 
years through the EQA process locations of agricultural 
operations, including hobby horse farms and other 
small-scale operations, that could impact water quality.  
Update inventory of all agricultural sites and continue 
to look for others in the field as part of routine 
watershed inspections. 
EQ   Annual EQA 
 Updated 
agriculture 
database 
Meet, on a case by case basis, with owners of 
agricultural operations that threaten water quality to 
discuss the problems and possible solutions. 
EQ  Updated 
agriculture 
database 
L-5. Hazardous Materials and Waste    
Complete and update a database of all facilities using, 
storing, or generating hazardous materials or wastes, 
including transfer stations and UST/AST.  Monitor 
DEP databases regularly for new 21E information.  
Review the status of each site once every five years as 
part of the rotating EQA schedule. 
EQ  Hazardous waste 
database 
Annual EQA 
Follow all responses to an accidental or dumping 
release of hazardous materials with a coordinated 
monitoring effort, in cooperation with DEP, to ensure 
that appropriate cleanup and assessment protocols are 
followed.  
EQ WR File reports 
Review periodic monitoring reports on closed landfills 
in the watersheds. 
EQ  EQA 
Require, monitor, and support the development and 
understanding of Spill Response Plans for all Cutting 
Plans and Timber Harvesting on Division lands. 
F EQ Spill Response 
Plans 
Review, field verify, and comment on yearly 
operational plans related to pesticide use near water 
resources.  
EQ GIS  Updated 
Sensitive 
Area/Buffer 
Maps 
 Field 
verification 
 Annual letter to 
DAR 
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Task Description 
Lead 
Section
Additional 
Staff Product(s) 
M. Emergency Response    
Develop an Emergency Response Handbook for the 
WRW, with up-to-date contact information, emergency 
procedures and roles/responsibilities.  Formalize 
Standard Operating Procedures for spill cleanups and 
define DCR staff roles in both assessment and cleanup.  
Obtain emergency response trailers and other spill 
response supplies and equipment. 
ATS EQ 
WR 
RD 
WM 
 Emergency 
Response 
Handbook 
 Contact Lists 
 Updated 
Response Plan 
Provide annual training for staff, including specialized 
training for selected staff and annual drills. 
ATS EQ 
WR 
WM 
MWRA 
 Staff training 
Evaluate, monitor and oversee responses to any spills 
that impact or threaten water resources on Division 
property.  Work with the appropriate local, state and 
federal agencies to ensure that the containment, cleanup 
and mitigation of the spill proceeds in a manner that 
protects water quality.  
RD EQ  Enhanced spill 
response and 
follow-up 
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APPENDIX A: Subwatershed Assessments 
The following pages include the results of the land use-based analyses conducted on the eight 
subwatersheds that were delineated on the Ware River watershed.  Data sources for these 
analyses include: MassGIS Land Use coverage from 1999; MassGIS and DWSP data on 
protected open space; and EOEEA data from the individual town build-out analyses that were 
conducted in 1999 and 2000.   
 
For each subwatershed, information is presented on protected versus developable land, the 
proportion of the drainage area that is owned by the DWSP, percentages in each of nine general 
land use categories, estimates of pollutant loadings for nitrogen, phosphorus and suspended 
sediments, and an estimate of  imperviousness for the subwatershed. 
 
More information about the analyses and the results is presented in Section 3.0 of this Plan.
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0.5 0 0.5 1 1.5 2 2.5 3 3.5 4 Miles
Developable Lands
Protected Open Space
W. Branch Ware subwatershed
N
EW
S
Protected and Developable Lands
West Branch Ware River Subwatershed 
 
 
 
Total acres: 30,747 
% Protected: 50.4 
% Developable: 33.4 
 
DWSP-controlled: 
4,908 acres, or  
46.1% of subwatershed 
 
Land Use: 
Agriculture   3.1% 
Forest 83.1% 
Wetlands   2.7% 
Open Land   3.2% 
Residential   4.5% 
Commercial   0.2% 
Industrial   0.3% 
Transportation   0.0% 
Water   2.8% 
 
Loading Estimates: 
Nitrogen 2.63 lbs/acre 
Phosphorus 0.12 lbs/acre 
Susp. Solids 29.18 lbs/acre 
 
Imperviousness: 
186.9 Acres, or 1.8% 
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1 0 1 2 3 4 5 Miles
Developable Lands
Protected Open Space
E. Branch Ware subwatershed
N
EW
S
Protected and Developable Lands
East Branch Ware River Subwatershed 
 
 
 
Total acres: 14,288 
% Protected: 37.2 
% Developable: 43.7 
 
DWSP-controlled: 
1,941acres, or  
13.6% of subwatershed 
 
Land Use: 
Agriculture   3.3% 
Forest 79.6% 
Wetlands   3.3% 
Open Land   1.8% 
Residential   6.6% 
Commercial   0.0% 
Industrial   0.5% 
Transportation   0.0% 
Water   5.0% 
 
Loading Estimates: 
Nitrogen 3.00 lbs/acre 
Phosphorus 0.25 lbs/acre 
Susp. Solids 57.54 lbs/acre 
 
Imperviousness: 
248.4 Acres, or 1.7% 
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0.5 0 0.5 1 1.5 Miles
Protected Open Space
Stevens Brook subwatershed
N
EW
S
Protected Lands
Stevens Brook Subwatershed 
 
 
 
Total acres: 1,478 
% Protected: 98.6 
% Developable: 0 
 
DWSP-controlled: 
1,317 acres, or  
89.1% of subwatershed 
 
Land Use: 
Agriculture   1.3% 
Forest 86.4% 
Wetlands   8.3% 
Open Land   3.9% 
Residential   0.0% 
Commercial   0.0% 
Industrial   0.0% 
Transportation   0.0% 
Water   0.1% 
 
Loading Estimates: 
Nitrogen 2.68 lbs/acre 
Phosphorus 0.11 lbs/acre 
Susp. Solids 25.23 lbs/acre 
 
Imperviousness: 
14.8 Acres, or 1.0% 
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0.5 0 0.5 1 1.5 2 2.5 Miles
Developable Lands
Protected Open Space
Parkers Brook subwatershed
N
EW
S
Protected and Developable Lands
Parkers Brook Subwatershed 
 
 
 
Total acres: 3,526 
% Protected: 88.4 
% Developable: 6.3 
 
DWSP-controlled: 
2,905 acres, or  
82.4% of subwatershed 
 
Land Use: 
Agriculture   0.4% 
Forest 91.4% 
Wetlands   1.7% 
Open Land   4.7% 
Residential   0.7% 
Commercial   0.0% 
Industrial   0.3% 
Transportation   0.0% 
Water   0.7% 
 
Loading Estimates: 
Nitrogen 2.61 lbs/acre 
Phosphorus 0.12 lbs/acre 
Susp. Solids 26.1 lbs/acre 
 
Imperviousness: 
38.1 Acres, or 1.1% 
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Protected and Developable Lands
Longmeadow Brook Subwatershed 
 
 
 
Total acres: 7,312 
% Protected: 46.3 
% Developable: 26.1 
 
DWSP-controlled: 
2,955 acres, or  
40.4% of subwatershed 
 
Land Use: 
Agriculture   7.6% 
Forest 71.5% 
Wetlands   3.7% 
Open Land   3.9% 
Residential   8.2% 
Commercial   0.2% 
Industrial   0.2% 
Transportation   0.0% 
Water   4.7% 
 
Loading Estimates: 
Nitrogen 3.25 lbs/acre 
Phosphorus 0.32 lbs/acre 
Susp. Solids 86.33 lbs/acre 
 
Imperviousness: 
167.1 Acres, or 2.3% 
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Protected and Developable Lands
Burnshirt River Subwatershed 
 
 
 
Total acres: 11,248 
% Protected: 31.9 
% Developable: 46.8 
 
DWSP-controlled: 
2,596 acres, or  
23.1% of subwatershed 
 
Land Use: 
Agriculture   3.5% 
Forest 83.6% 
Wetlands   3.3% 
Open Land   2.1% 
Residential   4.7% 
Commercial   0.0% 
Industrial   0.7% 
Transportation   0.0% 
Water   2.2% 
 
Loading Estimates: 
Nitrogen 2.91 lbs/acre 
Phosphorus 0.21 lbs/acre 
Susp. Solids 49.02 lbs/acre 
 
Imperviousness: 
175.6 Acres, or 1.6% 
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Developable Lands
Protected Open Space
Natty/Canesto subwatershed
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Protected and Developable Lands
Natty/Canesto Subwatershed 
 
 
 
Total acres: 8,475 
% Protected: 46.6 
% Developable: 39.1 
 
DWSP-controlled: 
3,213 acres, or  
37.9% of subwatershed 
 
Land Use: 
Agriculture   5.7% 
Forest 78.2% 
Wetlands   3.4% 
Open Land   4.4% 
Residential   7.4% 
Commercial   0.2% 
Industrial   0.5% 
Transportation   0.0% 
Water   0.1% 
 
Loading Estimates: 
Nitrogen 3.04 lbs/acre 
Phosphorus 0.25 lbs/acre 
Susp. Solids 64.09 lbs/acre 
 
Imperviousness: 
170.1 Acres, or 2.0% 
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Protected and Developable Lands
Ware River Main Stem Subwatershed 
 
 
 
Total acres: 4,768 
% Protected: 94.5 
% Developable: 2.8 
 
DWSP-controlled: 
4,304 acres, or  
90.3% of subwatershed 
 
Land Use: 
Agriculture   2.2% 
Forest 88.2% 
Wetlands   3.8% 
Open Land   4.3% 
Residential   0.2% 
Commercial   0.0% 
Industrial   0.0% 
Transportation   0.0% 
Water   1.3% 
 
Loading Estimates: 
Nitrogen 2.63 lbs/acre 
Phosphorus 0.12 lbs/acre 
Susp. Solids 29.18 lbs/acre 
 
Imperviousness: 
48.5 Acres, or 1.0% 
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Appendix B: Protected Open Space by Subwatershed in the Ware River Watershed 
Subwatershed  DWSP DSPR DFG COM DAR ACOE FED M NGO 
Total 
Protected
Total 
Acres 
% 
protected 
Burnshirt             
Acres 2,595.5 250.1 698.1 0.9 0 0 0 7.7 34.2 3,586.5 11,248.1 31.9% 
% 72.4% 7.0% 19.5% 0.0% 0.0% 0.0% 0.0% 0.2% 1.0%    
E. Branch Ware             
Acres  1,940.9 902.7 1,061 0 0 0 0 1,322.4 86.5 5,313.5 14,291.8 37.2% 
% 36.5% 17.0% 20.0% 0.0% 0.0% 0.0% 0.0% 24.9% 1.6%    
Longmeadow Brook             
Acres  2,954.9 6.9 130.2 0 116.1 0 85.1 88.7 0 3,381.9 7,312 46.3% 
% 87.4% 0.2% 3.8% 0.0% 3.4% 0.0% 2.5% 2.6% 0.0%    
Natty/Canesto             
Acres  3,213.1 631.8 93.3 0 3.1 0 0 8.9 0 3,950.2 8,474.5 46.6% 
% 81.3% 16.0% 2.4% 0.0% 0.1% 0.0% 0.0% 0.2% 0.0%    
Parkers Brook             
Acres  2,904.5 6.7 0 0 0 206.4 0 0 0 3,117.6 3,525.7 88.4% 
% 93.2% 0.2% 0.0% 0.0% 0.0% 6.6% 0.0% 0.0% 0.0%    
Stevens Brook             
Acres  1,316.8 0 0 0 0 140.2 0 0 0 1,457 1,478.3 98.6% 
% 90.4% 0.0% 0.0% 0.0% 0.0% 9.6% 0.0% 0.0% 0.0%    
W. Branch Ware             
Acres  4,907.5 238.9 3.9 0 42.5 45.8 0 118.2 0 5,356.8 10,638.9 50.4% 
% 91.6% 4.5% 0.1% 0.0% 0.8% 0.9% 0.0% 2.2% 0.0%    
Ware Main Stem             
Acres  4,303.2 18.3 0 0 0 184.1 0 0 0 4,505.6 4,768.8 94.5% 
% 95.5% 0.4% 0.0% 0.0% 0.0% 4.1% 0.0% 0.0% 0.0%    
Total 24,136.4 2,055.4 1,986.5 0.9 1,61.7 576.5 85.1 1,545.9 120.7 30,669.1 61,738.1 49.7% 
% of protected lands 78.7% 6.7% 6.5% 0.0% 0.5% 1.9% 0.3% 5.0% 0.4%    
% of watershed 39.1% 3.3% 3.2% 0.0% 0.3% 0.9% 0.1% 2.5% 0.2% 49.7%   
Key: ACOE = US Army Corps of Engineers; COM = Commonwealth of MA (other than cited agencies); DAR = MA Dept. of Agricultural Resources; DSPR = DCR Division of State Parks and Recreation; 
DWSP = DCR Division of Water Supply Protection; DFG = MA Dept. of Fish and Game; M = Municipalities; NGO = Non-governmental, non-profit organizations; FED = Federal government (other than ACOE). 
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1 Introduction 
The Wachusett Reservoir is an active Class A water supply source for more than two million 
people in the metropolitan Boston area.  It also serves as a drinking water source for the town of 
Clinton and is an emergency source for the cities of Worcester and Leominster.  The Wachusett 
Reservoir is the terminal reservoir in the Department of Conservation and Recreation/MA Water 
Resources Authority (DCR/MWRA) water supply system and is the final uncovered storage 
basin prior to treatment and distribution.  All water from the Quabbin Reservoir and Ware River 
watersheds passes through this reservoir on the way to Boston (see Figure IIC-1). 
 
The 2008 Watershed Protection Plan Update provides information and revised statistics that 
supplement the watershed protection plan developed for the Wachusett Reservoir Watershed in 
2003.  Much of the watershed description is unchanged from the previous report and will only be 
summarized briefly for this update.  Please refer to the 2003 Watershed Protection Plan Update 
for the Wachusett Reservoir Watershed (DCR, 2003) for additional information on watershed 
characteristics.  The emphasis of this 2008 Watershed Protection Plan Update is the 
identification and assessment of contamination sources and on the programs and specific 
implementation schedules that control these potential pollutants.  The table below lists the most 
important contaminants in the watershed and their likely sources. 
 
 
Table IIC-1: Water Quality Contaminants and Their Most Likely Sources in the 
Watershed System 
Contaminant  
Source Pathogens Nutrients Turbidity
Hazardous 
Materials Pesticides
Wildlife ● ●    
Public Access/Recreation ● ● ●   
Timber Harvesting   ● ●  
Wastewater ● ●  ●  
Roadways/Railways/ROWs    ● ● 
Agriculture  ● ● ●  ● 
Construction   ● ●  
Commercial, Industrial 
and Government Sites    ●  
Residential Sites ● ●   ● 
Solid Waste Facilities    ●  
Future Growth ● ● ● ● ● 
Climate Change ● ● ●   
 
The implementation section (Section 5) lists specific tasks to be accomplished over the next five 
years (2009-2013).  Long term conceptual goals and tasks extending out twenty years are also 
included if they have been established.  Annual work plans which help guide daily, weekly, and 
annual activities for all staff are derived from this section. 
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Figure IIC-1: DCR/MWRA Watershed System 
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2 Watershed Description 
2.1 Natural Characteristics 
The Wachusett Reservoir watershed consists of 74,800 acres including the 4,122 acre reservoir.  
The watershed encompasses parts of eleven cities and towns, including more than half of 
Boylston, Holden, Princeton, Sterling, and West Boylston.  Much of the watershed is hilly, with 
some flatter wetland areas and flood plains.  The land is predominantly forested with some 
exposed bedrock.  Forests are primarily hardwood or a mix of hardwood and softwood.  
Elevations range from 390 feet above sea level at the reservoir to just over 2,000 feet at the top 
of Wachusett Mountain. 
 
Upland areas in the watershed are generally covered with glacial till deposits several feet thick.  
Glacial outwash deposits of silt, sand, and gravel are found in valleys and lowland areas.  Soils 
have a low to moderate erosion potential, with erosion problems most significant only in areas 
with steep slopes or disturbed vegetation.  Soils present in the watershed are not usually suitable 
for individual wastewater disposal systems. 
 
 
2.2 Land Use/Land Cover/Development 
Land use information was taken from 1985 and 1999 Massachusetts GIS data coverages (see 
Table IIC-2 and Figure IIC-2).  The 1999 coverage is the most recent one currently available, 
although an updated datalayer should be completed by the end of 2008.  Land use in the 
watershed remains dominated by undeveloped forest and open land.  Slightly less than 11 
percent of the watershed was covered by residential development in 1985, and this increased to 
just over 13 percent by 1999.  Agricultural use is not uncommon in the watershed, but continues 
to decline as larger farms are converted to residential development or are permanently protected 
as open space.  Commercial and industrial land uses are very uncommon and tend to be located 
in distinct areas such as town centers or along major roadways. 
 
 
Table IIC-2: Wachusett Reservoir Watershed – Percent Land Use 
Year Forest Open Resident Agriculture 
Commercial 
Industrial Wetland 
Open 
Water Other 
1985 72.1 5.4 10.8 5.7 0.6 1.0 2.0 2.4 
1999 70.1 5.0 13.4 5.2 0.7 1.1 2.2 2.2 
Source: MassGIS.  4,122 acres of the Wachusett Reservoir are not included in land use calculations 
 
The Division has examined land use data at the subbasin level for each of the five most recent 
Environmental Quality Assessment Reports.  These reports (DCR, 2002a; DCR, 2003a; DCR, 
2004a; DCR, 2006a; DCR, 2006b) contain additional information and interpretation of land use 
data and should be consulted for further details. 
 
DCR 2008 Watershed Protection Plan Update  4 
Volume IIC: Wachusett Reservoir Watershed   
Figure IIC-2: Wachusett Reservoir Watershed Land Use 
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A significant percentage of the undeveloped land in the watershed is owned or protected by the 
Division or by other state agencies, local governments, and private organizations.  The Division 
currently owns 23.6 percent of land in the watershed (exclusive of the 4,122 acres covered by the 
Wachusett Reservoir) and owns development rights (through watershed protection restrictions) 
of an additional 3.2 percent of the watershed.  State forests and parks, Audubon sanctuaries, 
private land trusts, and other conservation organizations have control over nearly 18 percent of 
the watershed (see Table IIC-3 and Figure IIC-3).   
 
Massachusetts Chapter 61, 61A, and 61B tax laws reduce property taxes on forest, farmland, and 
open space in exchange for a commitment from the landowner to keep the land undeveloped.  
Approximately 10 percent of watershed lands are partially protected by Chapter 61.  This is only 
temporary protection that can be removed by paying the tax differential, and therefore is not 
included in the open space categories shown in the Table IIC-3. 
 
Table IIC-3: Wachusett Reservoir Watershed – Percent Protected Open Space 
Year 
Division 
Owned 
Division 
Controlled (WPR) 
Other Ownership 
or Control Total 
1998 19.2 2.0 16.0 37.2 
2003 23.1 2.9 16.0 42.0 
2007 23.6 3.2 17.7 44.5 
Source: DCR.  4,122 acres of the Wachusett Reservoir are not included in land use calculations 
 
Changes in land use are driven in part by increases in population in the watershed communities.  
Table IIC-4 illustrates population changes within the seven primary towns in the Wachusett 
Reservoir watershed and includes census projections for 2010.  In the towns of Boylston, 
Rutland, and West Boylston the current population has already exceeded the 2010 estimates, and, 
not surprisingly, these communities are now dealing with significant development pressure. 
 
Table IIC-4: Wachusett Watershed Communities – Population Growth and Projections 
Town 1990 2000 2005 
2010 
(projected) 
Boylston 3,517 4,008 4,200 (estimated) 4,006 
Holden 14,628 15,621 16,592 (actual) 17,758 
Paxton 4,047 4,389 4,558 (actual) 5,026 
Princeton 3,189 3,353 3,523 (actual) 4,103 
Rutland 4,936 6,353 7,446 (actual) 7,167 
Sterling 6,481 7,267 7,750 (estimated) 8,438 
West Boylston 6,611 7,481 7,600 (estimated) 7,477 
Source: Town reports and US census information 
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Figure IIC-3: Open Space and Hydrology 
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2.3 Hydrology 
The Wachusett Reservoir has a total capacity of sixty-five billion gallons.  The reservoir is very 
deep and elongated in shape, which allows for significant dilution and settling of tributary 
inflows.  More than 50 percent of the annual inflow is from the Quabbin Reservoir; an additional 
30 percent enters from the Stillwater and Quinapoxet Rivers (see Figure IIC-4).  All of this water 
enters the reservoir through the Thomas Basin and passes through a constriction under the Route 
12 Bridge, which further reduces the sediment load.  Water in the Wachusett Reservoir is 
assumed to have an approximate six month residence time, although during stratified conditions 
cold water transfers from the Quabbin Reservoir, referred to as the Quabbin interflow, can pass 
through the reservoir in as little as three weeks. 
 
Figure IIC-4: Major Inflows to Wachusett Reservoir 
 
 
 
The Division has divided the Wachusett Reservoir watershed into fifty-seven smaller subbasins 
(see Figure IIC-5).  The hydrology of each subbasin has been described as part of the 
Environmental Quality Assessment (EQA) Program, supplemented by stormwater conveyance 
mapping and the location of all direct discharges.  Additional information, including time-of-
travel during base flow and storm event conditions, was developed as part of a stormwater 
management plan (CDM, 1998). 
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Figure IIC-5: Subbasins and Sanitary Districts 
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A number of other studies have been done which provide additional hydrological information.  
The University of Massachusetts, Amherst has developed a three dimensional model of the 
Thomas Basin (upper reservoir) and is currently working on a model of the entire reservoir.  Two 
students at Worcester Polytechnic Institute recently completed a safe yield study of the reservoir 
which included simple modeling of inflows and outflows.  A detailed hydrologic study of the 
reservoir has been commissioned by the MWRA, and the work to refine and update bathymetric 
contours has been completed. 
 
Considerable information on reservoir morphology, annual precipitation, and inflow and outflow 
data can be found in the 1998 Watershed Protection Plan Update (MDC et al., 1998).  Weekly flow 
is measured in several tributaries, and data are included in annual water quality reports describe in 
Section 2.4 and found on-line at www.mass.gov/dcr/watersupply/watershed/dwmwq.htm.  A 
detailed explanation of the Quabbin interflow phenomenon is included in a published report of 
nutrient and plankton dynamics in the Wachusett Reservoir (MDC, 2003a). 
 
 
2.4 Water Quality 
Water quality data are collected regularly from the reservoir and from a large number of tributary 
stations.  Annual water quality reports (DCR, 2007; DCR, 2006; DCR, 2005; DCR, 2004) 
published each spring interpret and summarize all data and provide information on sampling 
locations, parameters, and methodologies.  A description of the current water quality monitoring 
program in the Wachusett Reservoir watershed can be found in Section 4.11. 
 
The Federal Surface Water Treatment Rule (SWTR) requires that fecal coliform concentrations 
at a reservoir intake of an unfiltered system be no greater than 20 colonies per 100 mL in 90 
percent of the samples in any six month period.  This standard was routinely exceeded prior to 
1993, but the development and implementation of bird harassment activities on and around the 
reservoir resulted in a dramatic drop in both roosting gull populations and fecal coliform 
concentrations.  The standard has not been exceeded since the spring of 1999 (see Figure IIC-6). 
 
Figure IIC-6: Fecal Coliform Concentrations at Wachusett Reservoir, 1988-2008 
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The Massachusetts Department of Environmental Protection (DEP) has recently updated state 
Water Quality Standards to meet new federal SWTR rules.  The current Class A standard states 
that fecal coliform concentrations shall not exceed twenty colonies per 100 mL in all samples 
taken in any six month period at water supply intakes on unfiltered public supplies such as the 
Wachusett Reservoir.  Fecal coliform concentrations in regulatory samples collected by the 
MWRA from the Carroll Water Treatment Facility in Marlborough and previously from the 
Cosgrove Intake in Clinton have not exceeded this standard since November of 2004.  Only nine 
of more than nine hundred samples (less than one percent) have had fecal coliform 
concentrations of more than twenty colonies per 100 mL during the past five years. 
  
The new state standard for other Class A waters, which includes tributaries to water supply 
reservoirs, states that the geometric mean of all E. coli samples taken within the most recent six 
months shall not exceed 126 colonies per 100 mL and no single sample shall exceed 235 
colonies per 100 mL.  The previous standard required an arithmetic mean fecal coliform 
concentration of no more than twenty colonies per 100 mL.  The DEP (Central Region) has 
decided to focus on the geometric mean of 126 colonies per 100 mL for compliance purposes.  
Tributaries that have a geometric mean of less than 126 colonies per 100 mL, but occasionally 
have a sample exceeding 235 colonies per 100 mL, are placed on a watch list. 
 
Monitoring of tributary water quality is not required by the SWTR, but the Division has always 
conducted extensive monitoring to help identify areas needing specific attention.  Water quality 
in the Wachusett Reservoir watershed tributaries has historically been unable to meet Class A 
standards due to the negative impact of a single or few high samples on the arithmetic mean used 
to describe Class A waters.  Geometric mean is a measure of central tendency and is a much 
more reasonable metric than arithmetic mean when discussing non-linear data.  The geometric 
mean is especially useful when data includes extreme outliers, like fecal coliform or E. coli 
concentrations in tributaries.  Assuming that all of the fecal coliform collected in the past four 
years was E. coli, the standard would have been met at almost every sampling station each year.  
Nearly 50 percent of the stations had an annual geometric mean of twenty colonies or less.  Use 
of geometric mean for future assessments will allow reasonable comparisons between current 
and historic data and will be part of the detailed 1998-2007 water quality assessment. 
 
Division personnel monitor a number of other parameters in the tributaries besides fecal coliform 
and E coli.  Temperature and conductivity are assessed weekly at all tributary stations.  Weekly 
turbidity measurements were taken during a portion of 2007 and will continue through 2008 and 
beyond.  Samples for nutrients and metals are collected monthly at two stations, and nutrient 
samples are collected six times per year at nine other sites.  Macroinvertebrate sampling, the use 
of alternative microbial indicators, and the measurement of newly emerging contaminants such 
as pharmaceuticals and personal care products are done intermittently or are proposed for future 
consideration. 
 
Fecal coliform samples have been collected at least monthly from twenty-three stations on the 
reservoir since 1992.  Weekly sampling for plankton, monthly measurements of pH, temperature, 
dissolved oxygen, and conductivity profiles, and quarterly sampling for nitrogen, phosphorus, 
and silica has continued.  An assessment of nutrients and plankton in Wachusett Reservoir was 
included in the 2003 Watershed Protection Plan Update and conditions have not changed 
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significantly since that time.  Ongoing monitoring and removal of invasive aquatic plants is done 
throughout the year by a consultant in cooperation with Division and MWRA personnel.  
Voluntary sampling for Giardia, Cryptosporidium, and viruses in the reservoir is done by the 
MWRA. 
 
While a comprehensive assessment of ten years of tributary water quality data is now underway 
and will be published in late 2008 or early 2009, preliminary conclusions suggest that water 
quality has improved in several of the tributaries in the Wachusett Reservoir watershed.  Table 
IIC-5 presents median fecal coliform concentration data grouped in five year periods for the ten 
largest tributaries in the Wachusett Reservoir watershed.  The median value of a data set 
measures central tendency similar to the geometric mean and has been used by the Division for 
many years as a more appropriate method for assessment than the arithmetic mean. 
 
Table IIC-5: Wachusett Tributary Fecal Coliform – Median Concentrations 
Tributary 1989-1992 1993-1997 1998-2002 2003-2007 
French Brook 34 20 10 10 
Malagasco Brook 44 43 26 24 
Malden Brook 32 21 20 20 
Muddy Brook 11 13 10 10 
Justice Brook <10 <10 <10 <10 
Quinapoxet River 17 17 17 20 
Stillwater River 19 25 20 30 
Gates Brook 28 26 20 30 
West Boylston Brook 80 84 40 60 
Boylston Brook 28 <10 12 20 
Source: DCR 
 
Median fecal coliform concentrations in French, Malagasco, and Malden Brooks have dropped 
significantly over the past twenty years.  Concentrations in Muddy and Justice Brooks have 
remained very low during the same period, and concentrations in the two largest tributaries 
(Stillwater River, Quinapoxet River) have also remained fairly constant although somewhat 
higher.  Aggressive remediation efforts in the subbasins of Gates, West Boylston, and Boylston 
Brooks including numerous septic system repairs, stormwater improvements, and the installation 
of a municipal sewage system in West Boylston initially reduced median concentrations, but 
during the past few years concentrations have increased.  It is unclear what is causing this 
apparent decline in water quality, and it is hoped that further statistical analysis and the 
examination of additional factors may prove illuminating. 
 
Division staff previously published a comprehensive summary and water quality assessment of 
ten years (1988-1997) of tributary data (MDC, 1999a) and are currently working on a second ten 
year summary for publication in early 2009.  An in-depth assessment of fecal coliform data with 
an examination of both seasonal and weather related impacts on individual tributaries will be 
included, as well as an assessment of the impacts of new or expanded municipal sewers in West 
Boylston and Holden.  Nutrient, metals, and macroinvertebrate data will also be addressed.  
Please see Volume I, Section 4.1 for a system-wide discussion of turbidity, nutrients, and other 
pollutant categories. 
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3 Sources Of Pollution And Their Assessment 
The challenge of watershed protection is to identify and quantify all existing and potential threats 
to water quality as well as the pollutant transport pathways within the watershed, and then use 
this knowledge to reduce or eliminate these threats.  The following twelve sub-sections provide 
descriptions of what DCR determined to be the most important potential sources of 
contamination and also identifies the possible contaminants of concern.  The arrangement of the 
sub-sections does not reflect any order of importance or priority. 
 
Each sub-section summarizes how the source has been assessed historically with specific focus 
on the previous five year period since the last Watershed Protection Plan Update, including a 
brief description of accomplishments and an assessment of how the Division is currently 
addressing each threat.  Each subsection concludes with a discussion of what is needed to 
improve the assessment process and to reduce existing and potential problems.  A number of 
specific tasks are listed which then become part of the annual Wachusett Section Work Plan (see 
Section 6). 
 
Table IIC-6 presents a summary assessment of water quality threats in the Wachusett Reservoir 
watershed as presented in this and previous plans, dating from 1991 to 2008.  DWSP updated the 
threat priority naming scheme in 2008 after a careful review of the source watersheds and 
protection programs.  These revised categories are not related to DEP’s Source Water 
Assessment and Protection Program (SWAP) ranking of potential threats (see Volume I, Section 
3.17); DEP’s SWAP land use matrix and assessment rankings remain in place.  Detailed 
descriptions of all activities that are used to assess and remediate threats to water quality are 
presented in Section 4 (Programs to Control Potential Sources). 
 
 
3.1 Wildlife 
The Wachusett Reservoir watershed consists of various habitat types and conditions.  Division 
land in the watershed is primarily forested, while privately owned lands are comprised of 
woodlots, small farms, and residential areas.  This patchwork of habitats is both beneficial and 
detrimental to wildlife species.  A greater diversity of species exist because of the many habitats, 
but the fragmented nature of the watershed makes it difficult for animal species to travel, and in 
some cases, the different habitat areas may be too small to support individual animals or 
populations. 
 
The watershed currently supports a wide variety and abundance of wildlife.  The Wachusett Land 
Management Plan 2001-2010 (MDC, 2001) presents a detailed description of wildlife in the 
watershed and provides a complete analysis of the rationale behind management policies and 
procedures.  Much of this sub-section on wildlife is taken from that plan.  The plan should be 
consulted for additional details and for a list of references.   
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Table IIC-6: Assessment of Water Quality Threats in Wachusett Watershed, 1991 – 2008 
Threat Level 1991, 1998, and 2003 
WPP Water Quality 
Threat Category 
2008 WPP  
Water Quality Threat 
Category 
1991 
WPP 
1998 
WPP 
2003 
WPP 
2008 
WPP 
Animal Grazing; 
Agricultural Runoff 
Agriculture M H L L 
Animal Population 
(Gulls and Beavers) 
Wildlife H H H H 
Barnyards and Feedlots Agriculture L H L L 
On-site Septic System Wastewater H H H M 
Uncontrolled Releases – 
Transportation 
Roadways/Railways/ 
ROW 
H H H H 
Construction Construction M M M M 
Pesticide, Herbicide, and 
Fertilizer Use 
Agriculture M M L L 
Recreation Public 
Access/Recreation 
M M M L 
Urban Runoff Commercial/Industrial/ 
Governmental Sites; 
Residential Sites 
H M M L-M 
Erosion Construction L L L M 
Gas/Petroleum Storage Commercial/Industrial/ 
Governmental Sites 
H L L L-M 
Gravel Mining Commercial/Industrial/ 
Governmental Sites 
M L L L 
Logging – Private Timber Harvesting M L L L 
Logging - MDC Timber Harvesting L L L L 
Uncontrolled Releases – 
fixed site 
Commercial/Industrial/ 
Governmental Sites 
H L L L-M 
Permitted Activities – 
Haz. Waste Generators 
Commercial/Industrial/ 
Governmental Sites 
H L L L-M 
Permitted Activities – 
NPDES/GW Discharges 
Commercial/Industrial/ 
Governmental Sites 
H L L L-M 
Permitted Activities – 
Solid Waste Facilities 
Solid Waste Facilities H L L L 
Road Salting 
(Road and Maintenance 
depots) 
Roadways/Railways/ 
ROW 
L L L L 
Unauthorized Activities 
(clandestine activities) 
Public 
Access/Recreation 
M L L L 
 Future Growth N/A N/A N/A M 
 Climate Change N/A N/A N/A L 
Key: H = high threat; M = moderate threat; L = low threat; N/A – not assessed. 
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Wachusett Reservoir is a water supply reservoir, and the protection of water quality will always 
be given top priority.  Mitigating potential adverse impacts of roosting birds and aquatic wildlife 
on water quality and infrastructure is critical.  Protection of rare or uncommon species is a high 
priority, and watershed management activities will always attempt to minimize adverse impacts 
on all wildlife species, but only so long as this does not conflict with water quality and 
infrastructure protection efforts. 
 
The reservoir provides a daytime loafing area and nighttime roosting site for a large number of 
gulls, geese, ducks, and cormorants.  Many of the gulls spend the day feeding at landfills, open 
fields, dumpsters, urban parking lots, or other water bodies, and then return at night to roost 
where they are safe from predators.  Numbers generally begin to increase in late summer and 
early fall and reach a maximum of up to several thousand gulls during the winter months when 
other water bodies freeze.  Nesting populations of resident geese utilize the reservoir shoreline 
and islands.  Pathogens and nutrients from avian feces are a significant threat to water quality. 
 
Beaver and muskrat have been linked to water-borne pathogens and are potential carriers of both 
Giardia and Cryptosporidium.  Beaver can cause localized damage to roads, culverts, and trees, 
and catastrophic beaver dam failure can lead to downstream flooding and elevated concentrations 
of nutrients, bacteria, and sediment.  Burrowing by beaver and muskrat also has the potential to 
damage dikes or dams.   
 
Expanding deer populations may pose a concern within some areas of the Wachusett Reservoir 
watershed, although it is doubtful that the same large-scale problems witnessed on the Quabbin 
Reservation would occur at Wachusett.  There have been no documented concerns regarding the 
amount or diversity of tree regeneration, although there are indications of localized severe 
browsing.  No other animal species have been deemed potential problems in the watershed. 
 
Assessment 
The Division has been monitoring bird populations at Wachusett Reservoir since 1991.  Early 
studies provided evidence that a high number of gulls at the northern end of the reservoir 
correlated with high fecal coliform counts at the Cosgrove Intake.  An avian harassment program 
was initiated in 1993 to scare birds from the north end of the reservoir.  The harassment program 
is a year-round effort, with active harassment activities occurring from September until the 
reservoir freezes, resuming after ice-out and continuing until April.  Daily harassment activities 
are supervised and carried out from shore by Division personnel.  Division Watershed Rangers 
and maintenance personnel conduct harassment from boats or hovercraft when necessary.  
Natural Resources personnel participate in program monitoring, passive harassment techniques, 
and program development.  Active harassment is done using pyrotechnics, boats, and on rare 
occasions live ammunition.  Nesting gulls and geese are reduced by addling eggs. 
 
The bird harassment program has been very successful in reducing the number of birds located 
on the northern portion of the reservoir.  As a result, fecal coliform concentrations since 1993 
have been extremely low.  Samples collected by the MWRA for regulatory compliance purposes 
at the Cosgrove Intake and the Carroll Treatment Facility in Marlborough have met water quality 
standards continuously since 1993 except for the winter of 1998/1999.  The Division will 
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continue the harassment program indefinitely and will make modifications and adjustments to 
ensure its long-term success  
 
Significant numbers of gulls have been documented congregating and feeding at local landfills 
during daylight hours.  Compliance with state regulations that require daily cover of refuse plus 
an increase in harassment activities by landfill operators has helped reduce numbers but needs to 
continue to be enforced.  Additional monitoring and consultation by Division personnel may be 
necessary to ensure this continues.  See Section 4.4 and Figure IIC-8 for more information on the 
control program.  
 
The threat from semi-aquatic mammals is addressed by lethal removal when colonies are located 
within the zone that includes the northern end of the reservoir and tributaries discharging to this 
area; see Figure IIC-9 in Section 4.4.  Beaver and muskrat located outside this pathogen control 
zone are generally not assumed to be a significant threat to water quality, although there are site-
specific situations where they will need to be controlled. 
 
Routine surveys (3-4 per year) of the pathogen control zone for beaver and muskrat are done by 
the Wildlife Biologist.  Outside of the control zone there is no evidence to suggest a significant 
decline in water quality associated with stable, long-term beaver dams and beaver activity.  Most 
evidence suggests that beaver ponds have no negative effect on downstream water quality and 
have a filtering effect that actually improves water quality by decreasing impacts from erosion 
and trapping sediments, particulates, and nutrients.  Water quality within beaver ponds is often 
very different than within in the stream itself, with elevated levels of bacteria, nutrients, and 
sediment, so the primary threat to the reservoir is when dams fail or are intentionally breached.  
Threats due to flooding of roads, bridges, and septic systems are also a concern.  
 
A study of the actual incidence of Giardia spp. and Cryptosporidium spp. in beaver and muskrat 
populations in the watershed is underway.  Fecal samples have been collected from all removed 
animals and the samples sent to Cornell University for analysis.  Forty samples have been 
examined to date.  Only three of the samples tested positive for Giardia and none tested positive 
for Cryptosporidium. 
 
Deer populations within the Wachusett Reservoir watershed have been estimated at 15-20 per 
mi2, and there is evidence to suggest that populations within the watershed are expanding.  There 
have been indications of localized severe browsing, and additional studies are necessary to 
determine if a problem is developing and if a reduction in deer density is warranted. 
 
The Division has conducted a variety of wildlife monitoring surveys in the watershed.  A yearly 
bald eagle survey is done each winter, as well as annual surveys of common loons, Canada 
geese, beaver, and muskrat.  Other state agencies occasionally conduct wildlife surveys on the 
watershed, including sampling for fish, waterfowl, and some mammals.  In addition, recent 
surveys to document and sample vernal pools have been conducted.  Some of these pools are 
monitored on a yearly basis. 
 
There are a variety of rare or endangered wildlife species present in the watershed.  A total of 
twelve state listed vertebrate wildlife species are known to occur, and most of those occurrences 
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have been on Division land.  The Division previously funded a contract that mapped over three 
hundred potential vernal pools in the watershed using color infrared photos.  The information has 
been digitized, and a GIS datalayer was created.  A selected group of vernal pool locations are 
sampled by Division personnel each year to verify the presence of obligate species. 
 
The Division has made significant progress in reducing the threat from wildlife in the Wachusett 
Reservoir watershed, but a continuous effort is necessary to keep birds and aquatic mammals 
from causing problems in the reservoir.  Routine monitoring for Giardia and Cryptosporidium is 
done by the MWRA.  Division staff monitoring for bacteria and nutrients in the reservoir and the 
tributaries.  The threat from wildlife remains high, and it will require a cooperative effort 
between the Division, the MWRA, other state and federal agencies, and local wildlife experts to 
assess, manage, and control problematic species. 
 
Identification and assessment of wildlife in the watershed is part of the Environmental Quality 
Assessment (EQA) program described in Section 4.12.  Wildlife assessment is included as part 
of each EQA report.  Specific practices and procedures that have been developed to identify and 
assess wildlife and to prevent problems are described in Section 4.4 (Wildlife Management).  
Additional documentation, supporting literature, program philosophies, and complete program 
summaries can be found in the 2001-2010 Wachusett Land Management Plan. 
 
Needs 
 Continue year-round avian observation and harassment on the reservoir.  Investigate 
modifications to the program, including alternative active and passive harassment 
measures and possible watercraft improvements. 
 
 Continue an ongoing study of the three primary species of gulls in central Massachusetts, 
documenting information on feeding behavior, seasonal movements, roosting, and 
breeding. Record daily movements between feeding areas and roosting locales. 
 
 Continue Canada goose population control by treating eggs and installing physical 
barriers to discourage nesting.  Manipulate habitat to discourage the presence of aquatic 
mammals.  Maintain all independent or cooperative monitoring, assessment, and control 
efforts. 
 
 Assist private landowners, as time allows, with beaver impoundments can impact private 
property as well as Division lands and infrastructure, following the specific protocols 
described in the 2001-2010 Wachusett Land Management Plan and summarized in 
Section 4.4. 
 
 Identify contamination from specific species and help target remediation efforts, as 
wildlife is often suspected as the source of elevated bacteria concentrations, especially in 
areas where other sources are not obvious.  Utilize alternative indicators in the future that 
may be helpful for additional assessment efforts. 
 
 Continue to protect and encourage rare or uncommon species through habitat 
modification or other management actions, but only when this does not conflict with 
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water quality and infrastructure protection efforts.  Visit  potential vernal pools to 
determine their status and incorporate the information into GIS to facilitate land 
management planning. 
 
 
3.2 Public Access and Recreation 
Public access and recreational opportunities are allowed on portions of the Division’s watershed 
holdings, but remain secondary to the primary goal of providing safe clean water for the citizens 
of the Commonwealth.  Public access can include a variety of activities such as fishing, hiking, 
skiing, boating, swimming, bicycling, horseback riding, camping, hunting, the use of ATVs and 
snowmobiles, and dog walking.  Unfortunately many of these activities are sources of pathogens, 
nutrients, turbidity, or hazardous materials.  Several activities are inappropriate for areas 
containing or abutting sensitive resources; some are not allowed anywhere on Division property.  
A Public Access Plan for the Wachusett Reservoir watershed was first produced in 1996 and 
updated in 2003.  It remains the primary guiding document regulating public access and 
recreation activities on Division land.  Much of the information that follows in this section has 
been taken from the Wachusett Reservoir Watershed Public Access Plan Update (DCR, 2003). 
 
In the past twenty years, the percentage of land controlled by actual purchase or through 
ownership of development rights has increased dramatically to 26.8 percent of the watershed 
(18,898 acres).  This has provided many positive impacts, including additional recreational 
opportunities for the public.  However, increased ownership comes with increased responsibility, 
and the lack of signage, boundary markers, and fencing on much of the new acreage has 
increased the amount of unauthorized activities that are taking place. 
 
Many unauthorized activities have been documented on Division lands during the past ten years, 
including: storage or disposal of debris and hazardous materials; cutting and removal of trees and 
plants; disturbance of soil by grading, filling, or paving; construction of fences, signs, and 
buildings; swimming and wading; ATV use; horseback riding; fishing and bicycle riding in 
restricted areas; and dog walking.  Threats from these activities are varied and can be significant.  
Possible contaminants include nutrients, pathogens, hazardous materials, and suspended solids. 
 
Assessment 
Assessment of impacts from public access on Division land is done primarily by the Watershed 
Rangers.  Watershed Rangers interact with the public on Division lands to prevent or reduce 
inappropriate recreational uses.  The number of annual visitor contacts has doubled in the past 
ten years as additional staff have been hired and patrols increased.  Documenting activities 
witnessed by each ranger is done on a daily basis, and the data are compiled monthly (see Table 
IIC-7). 
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Table IIC-7: Annual Watershed Ranger Activities 
Year 
Visitor 
Contacts Dogs Fishing ATVs Bicycles Swim Wading Horses Dumping 
1997 7182 189 172 3 16 218 55 6 5 
2002 14,457 128 25 0 48 71 120 2 0 
2007 14,575 140 84 51 32 63 131 4 34 
Source: DCR Wachusett Watershed Rangers 
 
Watershed Rangers not only provide a visual presence in the watershed but also speak about 
proper watershed stewardship and drinking water protection to a variety of groups and 
organizations.  Their primary goal is to educate the public on the importance of watershed 
protection and help protect the drinking water supply.  An educated public is much less likely to 
participate in unauthorized activities on Division lands.  New signage has been posted and 
interpretive kiosks installed in several areas also help provide information. 
 
Additional monitoring and assessment is done as part of the EQA Program described in Section 
4.12 and is part of the inspection protocol used by Division Natural Resources staff during 
assessments of lands under conservation restriction. 
 
There is a strong desire for public access and recreation on Division lands in the Wachusett 
Reservoir, and this sometimes leads to problems, as illustrated in Table IIC-7, especially in areas 
where private land abuts Division property.  Staff are currently undertaking a major effort to 
locate and mark all boundaries of Division lands.  There are 343 miles of boundaries in the 
watershed with 213 miles that are easily maintained; 85 miles were clearly marked by the end of 
2007.  An additional 50 miles per year are projected for marking until the work is complete.  
Clearly marked boundaries are an important first step to reduce encroachment and prevent illegal 
activities, as many problems are due to a lack of information.  Land that has not been posted and 
has no indication of ownership is likely to be utilized for a variety of purposes.  Once boundary 
marking is completed on all Division lands in the watershed it will be easier to take action 
against encroachment activities.  
 
Even when all lands are posted with ownership information and listings of restricted uses, some 
illegal activities will still take place.  Watershed Rangers provide a visual presence and help 
prevent problems such as vandalism, inappropriate recreation uses, and illegal dumping.  They 
provide security for Division facilities and other designated buildings, and regularly monitor 
potential trouble spots on the watershed.  The Watershed Rangers usually rely upon education 
instead of enforcement to seek compliance as they do not have law enforcement powers.  The 
State Police and other enforcement agencies are called in when situations occur that require law 
enforcement personnel.  A number of encroachments have been discovered and resolved by 
Division staff.  Most resolutions take place after a series of letters that follow the initial field 
investigation.  Legal action has rarely been required. 
 
The following describe the current status of recreational activities on Division lands in the 
Wachusett Reservoir watershed and make suggestions on how to improve the assessment process 
and reduce the potential negative impacts of these activities. 
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Swimming and wading involve direct contact with water and are prohibited.  The Watershed 
Rangers have done a good job reducing the number of swimmers.   
 
Boating is allowed only on West Waushacum Pond, on the Stillwater River upstream of Muddy 
Pond Bridge, and on the Quinapoxet River upstream of the River Road turnout.  Boating is not 
allowed on the reservoir or Thomas Basin.  The introduction of exotic invasive plants is a 
significant threat associated with boating.  Increased educational efforts are needed to alert the 
public and make suggestions on prevention methods.   
 
Fishing is permitted during a shortened season along much of the shoreline of the reservoir or 
throughout the year with waders in the tributaries.  Problems with discarded fishing line have 
been addressed with the placement of recycling containers at several locations on the shore of the 
reservoir. 
 
ATVs and snowmobiles are currently prohibited.  A disturbing trend is the increase in ATV use 
on Division land and other open lands.  Unchecked ATV use along power line rights-of-way and 
on interior forest roads causes erosion and sedimentation problems and is the probable cause of 
water quality problems in Muddy Brook in West Boylston.  Snowmobiles were allowed for a 
brief trial period prior to 1996 but there was evidence of damage to the environment, and the 
program was discontinued.   
 
Cross country skiing is allowed on all hiking trails but not on the frozen reservoir due to safety 
concerns.  No problems with skiing have been documented. 
 
Horseback riding is prohibited but does occur infrequently and is likely more prevalent than 
might be suggested by the small number of Watershed Ranger contacts.   
 
Dogs are prohibited except for hunting purposes.  Hunting is allowed in specific areas west of I-
190 and is not considered a significant threat.  In fact, hunters are helpful in identifying areas 
where other problems, such as dumping or ATV use, are occurring. 
 
Camping on Division property is not allowed due to potential problems with trash and lack of 
toilet facilities.  A few portable toilets have been located in popular areas near the reservoir for 
people fishing, hiking, or picnicking.   
 
Hiking and picnicking are both allowed without restriction except in the no-access zone near the 
Cosgrove Intake.   
 
Bicycling is allowed in certain areas where trails have been created and maintained. 
 
The use of watershed lands for recreation can conflict with the primary mission of water supply 
protection and requires careful control of these activities to limit negative impacts.  Recreational 
use of Division property was ranked as a moderate threat in the first two Watershed Protection 
Plans, and still remains a concern, although it has been downgraded to ‘low’ since the latest 
update.  Specific practices and procedures that address recreational issues, help identify 
unauthorized activities, reduce future instances of encroachment or trespass, and propose specific 
DCR 2008 Watershed Protection Plan Update  21 
Volume IIC: Wachusett Reservoir Watershed   
solutions for significant problems are included in Sections 4.1 (Land Procurement), 4.3 (Land 
Management), 4.5 (Public Access), and 4.6 (Watershed Security).  Additional information can be 
found in the two Public Access Plans previously prepared by the Division and the 2001-2010 
Wachusett Land Management Plan. 
 
Needs 
 Survey and mark boundaries for all new acquisitions.  Install barriers, including fences or 
gates, to restrict inappropriate access.  Provide signs, parking facilities, and educational 
information, where appropriate, with an understandable listing of activities that are not 
permitted on the property.   
 
 Continue to monitor and maintain boundaries of Division properties at a rate of an 
additional 50 miles each year.  Work with state and local police to resolve any 
encroachment issues that cannot be handled amicably. 
 
 Maintain Watershed Ranger presence in the watershed and increase, where appropriate, 
education efforts.  Concentrate Watershed Rangers’ efforts on combating the spread of 
exotic plants, discarded fishing line, horseback riding, ATV use, and hunting and fishing 
in inappropriate areas. 
 
 Consider adding additional barriers or increase Watershed Ranger and police presence in 
high-use areas to help curtail unchecked ATV use along power line rights-of-way and on 
interior forest roads, which continue to cause erosion and sedimentation problems. 
 
 
3.3 Timber Harvesting 
The Wachusett Land Management Plan 2001-2010 (MDC, 2001) presents a detailed description 
of forestry operations on Division lands and provides a complete analysis of the rationale behind 
the policies and procedures.  Much of this section on timber harvesting is taken from that plan.  
The plan states that: 
 
A primary goal of Wachusett forest management is to develop a diversity of age-
classes.  Producing and retaining a diverse forest cover addresses the Division 
goal of protecting the tributaries from undesirable chemical, nutrient, and 
sediment inputs in a variety of ways.  Forest cover reduces the erosion potential of 
precipitation and minimizes damaging overland flow.  It also serves to buffer 
chemical impacts to water quality by maximizing water contact time with 
vegetation and soil components.  Through evapotranspiration, forests act as water 
yield regulators, moderating the potential water yields of watersheds and thereby 
regulating the loss of nutrients, minerals, and natural elements from the 
watersheds to the water supply below.  Forests that are growing actively 
accumulate nutrients from the soil, reducing their export to tributaries.  Forests 
also play an important role in reducing the effects of human-caused pollution such 
as acid precipitation and heavy metal contamination both by buffering impacts 
and by acting as sinks for certain pollutants such as lead. 
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Although timber harvesting activities in the watershed are conducted to produce long-term 
positive impacts, there are a number of potential sources of contamination that can result from 
the activities themselves.  The harvest of trees may require road construction or maintenance, 
stream crossings, and extensive areas of exposed soils.  Problems with erosion and sedimentation 
can increase inputs of sediment and nutrients to tributaries.  Uncontrolled releases of oil or other 
hazardous materials from heavy equipment can contaminate wetland resources.  The Division 
owns approximately 14,860 acres of forested land; 13,100 acres is currently available for 
management.  An ongoing effort to make sure that forest management activities comply with all 
relevant environmental regulations has nearly eliminated negative impacts.  Timber harvesting 
operations on Division land remain a low level threat.  “The Division has successfully developed 
a low-maintenance watershed forest which provides long-term water quality protection with 
minimal intervention.” (MDC, 2001) 
 
The threat from timber harvesting operations on Division land is low, but forestry activities on 
private lands is still considered to be a moderate threat due to limited direct oversight or control.  
The Wachusett Land Management Plan clearly addresses this issue in the following excerpt: 
 
When sensitive land cannot be purchased in fee, efforts must be made to utilize 
other means to protect those properties.  Educating the public on proper 
management strategies to protect privately lands within the watershed is a 
Division priority.  The Division has encouraged private landowners to become 
active stewards by providing resources and assistance in managing their forests 
and wildlife and by helping them to understand their role in watershed protection.   
 
Conservation restrictions are an alternative to land acquisition by fee.  Purchasing 
a conservation restriction prevents development while allowing the current 
landowner to retain ownership and use of the land.  Conservation restrictions 
require annual monitoring to assure compliance with the restriction and with 
general watershed protection standards. 
 
Almost 30,000 acres within the watershed are privately owned forestlands lacking 
adequate protection.  This figure does not include forestlands protected by various 
private organizations.  Activities on the unprotected lands are a significant 
concern, both as potential timber harvesting operations and as possible 
conversions from forestland to developed land.  A program of land protection 
using technical assistance to encourage the maintenance of these lands in forest 
cover seems well justified. 
 
Another aspect of forest management needing additional attention is the increasing presence of 
invasive plants.  Most problems associated with invasive plants involve non-native species.  
These ‘alien species’ have been transported out of the ecosystem in which they evolved and have 
likely escaped specific population-controlling insects and diseases in the process.  There are 
hundreds of species that have been introduced either deliberately or accidentally to natural 
settings and have forced out native plants, raising serious biodiversity issues and potential threats 
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to water quality.  See Table IIC-8 for a partial list of invasive plant species present in the 
Wachusett Reservoir watershed. 
 
Features that make a plant invasive also frustrate efforts to control and reverse its expansion.  
Seed production is generally prolific, and many invasives also reproduce vegetatively.  General 
control requires removal or killing of mature plants, but also requires that these removals be 
timed in such a way that they do not result in further reproduction and spread of the plant.  
Controls are either mechanical or chemical.  Mechanical controls include hand-pulling, girdling 
or mowing, mulching, tilling, and the use of heat.  Chemical control is often more efficient and 
effective, but carries stronger risks of collateral damage to non-target species, as well as risks of 
water and soil contamination.  Controls need to be designed around the morphology, phenology, 
and reproductive strategies of specific plants. 
 
Table IIC-8: Invasive Plants Present in the Wachusett Reservoir Watershed 
Common Name Latin Name Habitat 
Black locust Robinia pseudoacacia Edge of forest/field 
Norway maple Acer plantanoides Forest 
Oriental bittersweet Celastrus orbiculata Forest 
Japanese barberry Berberis thunbergii Forest 
Black swallow-wort Cynanchum louiseae Open areas and edges 
Shining buckthorn Rhamnus frangula Forest 
Common buckthorn Rhamnus cathartica Forest 
Honeysuckles Lonicera sp. Open areas 
Autumn olive Elaeagnus umbellata Open areas 
Russian olive Elaeagnus augustifolia Open areas 
Multiflora rose Rosa multiflora Open areas and edges 
Goutweed Aegopodium podagraria Floodplains, riparian areas 
Japanese knotweed Polygonum cuspidatum Riverbanks, wet edges 
Purple loosestrife Lythrum salicaria Wetlands 
Garlic mustard Alliaria petiolata Floodplains, disturbed woodlands, edges 
Phragmites Phragmites australis Wetlands 
Winged euonymus Euonymus alata Open woods, fields, edge 
Japanese stilt grass Microstegium vimineum Reservoir shoreline, disturbed areas 
Eurasian Water-milfoil Myriophyllum spicatum Open water 
Fanwort Cabomba caroliniana Open water 
Source: DCR 
 
 
Assessment 
Division Foresters compile a plan each December of all forest management activities that might 
occur during the next fiscal year.  They map, describe, or mark boundaries of each operation so 
that they are readily distinguishable on the ground.  Site maps are digitized and include wetlands 
and wildlife sites.  These maps are reviewed by a range of individuals within the agency. 
 
Annual lot reviews are done in the spring.  The Division’s Wildlife Biologist reviews all planned 
operations for any potential conflicts between the proposed work and important wildlife habitat 
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or species.  Cutting plans are prepared and filed as required by state regulation.  Specific details 
of the mapping, review, and filing process are included in Section 4.3. 
 
The Division is actively monitoring certain invasive species and is developing a long-term 
strategy for assessment and control in all of the watersheds.  Completion of a comprehensive 
invasive management plan is expected in the near future.  Details of current assessment and 
control methods are included in Section 4.3. 
 
Lot reviews maintain consistency of timber harvesting operations and ensure that all silvicultural 
activities are done properly and with minimal environmental impacts.  Forest management 
activities on Division lands are intended to improve watershed protection.  No measurable 
negative impact on the quality of water, as measured at locations downstream from a timber 
harvesting project, should occur.  Although the threat from timber harvesting operations on 
Division land is low, timber harvesting operations on private lands are still considered to be a 
moderate threat due to limited direct oversight or control.   
 
Division staff measure water quality periodically upstream and downstream from timber 
harvesting operations on both Division and private land to make sure that no negative impacts 
occur.  Specific practices and procedures that have been developed to prevent problems on 
Division land including policies related to the construction and maintenance of forest roads are 
described in Sections 4.3.  Additional documentation, supporting literature, program 
philosophies, and complete program summaries can be found within the 2001-2010 Wachusett 
Land Management Plan. 
 
Needs 
 Continue to conduct all timber harvesting operations in accordance with the current Land 
Management Plan and in conformance with all applicable environmental regulations.  
Construct and maintain all forest roads using conservation management practices to 
protect water resources.   
 
 Update the Wachusett Land Management Plan. 
 
 Complete and implement a long term strategy for the assessment and control of invasive 
plants.  Review land management policies to determine if any existing practices are 
encouraging the spread of exotic invasive plants. 
 
 
3.4 Wastewater 
Inadequate wastewater disposal has long been considered a significant threat to water quality in 
the Wachusett Reservoir watershed.  A majority of homes, businesses, and industries still use on-
site subsurface wastewater disposal systems (septic systems).  A system functioning properly 
should not cause contamination of groundwater or surface waters, but some are located in areas 
of poor soils or high groundwater, are poorly designed, or are in need of repair or replacement.  
Septic systems that are not working correctly can discharge pathogens, nutrients, hazardous 
materials, and emerging contaminants such as pharmaceuticals and personal care products. 
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Municipal sewerage systems exist in parts of Rutland, Holden, and West Boylston (see Figure 
IIC-7).  DCR owns the trunk sewer system and has sewer use agreements with each community.  
The Rutland/Holden trunk sewer line was originally built in the1930s.  Because of the high threat 
from inadequate septic systems, the Division invested $83 million over the past ten years to 
construct sewers in West Boylston and expand the Holden system to help alleviate this source of 
contamination.  There are concerns about capacity in Rutland, and a number of issues need to be 
addressed before additional connections can occur to the system.  Now that sewers are 
operational, the threat from the remaining on-site wastewater disposal has been downgraded 
from high to moderate.  Problems with municipal sewers are still possible and include breaks in 
sewer lines, sewer pump failures, and inflow and infiltration.  Pathogens, nutrients, hazardous 
materials, and pharmaceuticals and personal care products are all possible contaminants and can 
be present in much greater concentrations than in areas with individual septic systems.  Problems 
with erosion and sedimentation during sewer installation and connection can also occur. 
 
Assessment 
Documentation of the locations and conditions of septic systems in the watershed is an important 
component of assessing overall watershed health.  Board of Health meeting minutes and files are 
reviewed to help track repairs and identify new systems.  Division staff investigate reports of 
failing septic systems and impacts to water quality.  Routine water quality monitoring of 
tributaries is used to detect any dramatic increases in fecal coliform concentrations that may be 
linked to problems with septic systems.  A septic system database was developed for local 
communities to help track system inspections, pumping frequency, and repairs.  However not all 
towns in the watershed utilized or updated the database in a consistent manner, and it is no 
longer considered current or reliable. 
 
Sewer connection data are obtained by the Division twice each year and are compiled in a 
database which includes owner information, property address, connection date, parcel number, 
and subbasin.  The database is used to produce GIS maps documenting parcels that are connected 
to the sewer.  Sewage flow data from select locations are provided monthly to allow for prompt 
and accurate billing.  Information from additional monitoring locations would aid in 
documenting problems with inflow and infiltration and identifying areas of increasing flows. 
 
The University of Massachusetts has completed the modeling of a number of sewer release 
scenarios which show that a release would likely never reach the Cosgrove Intake.  Response to 
any such release will be a high priority. 
 
Tributary water quality appears to have been negatively impacted by inadequate septic systems 
in the past.  The Division worked with local Boards of Health to encourage homeowners to 
repair or replace systems that were not functioning properly, and in some instances water quality 
improved.  New municipal sewers were constructed or expanded in areas where wastewater 
disposal problems were too severe for individual solutions.  Only two percent of all homes in 
West Boylston were connected to the sewer in 2000.  Connections increased to 30 percent by the 
end of 2003 and approached 70 percent by July of 2008.  More than half of the homes in Holden 
are connected to the municipal sewer system.  Water quality appears to have improved in 
sewered areas, which should be illustrated by an assessment of water quality trends due to be 
published in 2009.  Improvements, however, are not uniform across the watershed.  This  
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Figure IIC-7: Available Sewer and Connected Parcels 
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differentiation could be due to varying percentages of homes connected to the sewer in the 
different subbasins, ranging from a high of more than 93 percent in the Scarlett Brook subbasin 
to a low of only 45 percent in the Malden Brook subbasin, although there are likely a number of 
other confounding factors. 
 
All sewage from West Boylston, Holden, and Rutland is discharged to the Upper Blackstone 
treatment facility outside of the watershed.  Individual homes and businesses in Holden are not 
required to connect to the sewer, but more than 2,000 homes in Holden have connected in the 
past ten years.  All properties with available connections in West Boylston were required to 
connect to the sewer as of July 2007, and most have done so.  Almost 95 percent of properties 
with available sewer have now connected.  Additional properties in Rutland are currently unable 
to connect to the sewer because the town has exceeded its allowed allotment, although reductions 
in inflow and infiltration may alleviate this problem and officials from Rutland, the Division, and 
the DEP continue to work towards a reasonable solution.   
 
Sewer connections are now available in many parts of West Boylston, Holden, and Rutland.  The 
remainder of these communities and all areas in Boylston, Sterling, and Princeton that are in the 
watershed are still served by individual subsurface wastewater disposal systems.  Homes in these 
areas must be carefully monitored to ensure that wastewater disposal issues do not become a 
problem. 
 
Although the Division has made a concerted effort to remediate problems caused by inadequate 
septic systems and has invested millions of dollars to help install sewers in West Boylston and 
expand the system in Holden, the threat from wastewater disposal remains moderate.  
Identification and assessment of threats from wastewater disposal in the Wachusett Reservoir 
watershed is part of the EQA program described in Section 4.12.  Specific practices and 
procedures that have been developed to identify and assess septic systems and sewers and to 
address problems associated with them are described in Section 4.12.2. 
 
Needs 
 Continue to work with town officials to enforce mandatory connections to the sewer 
system in West Boylston, strongly encourage connections in Holden, and work to resolve 
allotment issues in Rutland. 
 
 Ensure that municipal alarm systems and response plans are functional and appropriate.  
A release from the sewer via a pump station failure or a broken pipe could significantly 
impact water quality, although studies have suggested that the sewage would not reach 
the Cosgrove Intake. 
 
 Investigate the availability of funding from state, federal, or private sources to assist with 
low- or no-cost sewer connections.  Explore feasibility of a financial assistance program, 
similar to one in the New York City watersheds, that could help subsidize septic system 
repairs and regular pumping in non-sewered areas.  Promote public education that 
emphasizes the importance of septic system maintenance as part of any assistance 
program. 
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 Encourage the towns with municipal sewer systems – West Boylston, Rutland, and 
Holden – to regularly maintain and inspect these systems to ensure that they function 
properly.  Continue to monitor the trunk line for any encroachments and possible 
impacts.  Collect information from additional monitoring locations within the municipal 
sewer system to help document problems with inflow and infiltration and identify areas 
of increasing flows. 
 
 Investigate the use of alternative indicators that are specific to human uses that would 
provide useful information and help locate failing systems or sewer leaks.  Consider 
monitoring for pharmaceuticals and personal care products, which have been recently 
recognized as potential indicators of human contamination. 
 
 Continue to assist local Boards of Health with plan review for new or replacement septic 
systems and provide, upon request, any additional technical assistance. 
 
 Complete watershed hydrology field work and update maps depicting Title 5 buffers 
along regulated tributaries.  Distribute maps to local Boards of Health to assist with Title 
5 administration upon DEP approval.   
 
 
3.5 Roadways/Railways/Rights-Of-Ways 
Roadways, railways, and rights-of-ways (ROWs) in the watershed are a potential source of a 
variety of contaminants.  Accidents can result in the release of hazardous materials which then 
enter tributaries or the reservoir directly or via the storm drainage system.  Herbicides are used to 
control vegetation, sand and salt are applied for ice and snow treatment, and small amounts of 
hazardous materials from motor vehicles are deposited on road surfaces, all of which can be 
transported to water resources by uncontrolled or untreated stormwater.  The construction of new 
roadways or improvements to existing ones can lead to problems with erosion and sedimentation 
unless adequate management practices are utilized. 
 
Stormwater runoff can easily transport sediment, salt, and hazardous materials into tributaries 
and the reservoir, especially if it discharges directly without treatment.  Stormwater management 
is likely the most important program for the immediate future in the Wachusett Reservoir 
watershed and will receive considerable attention.  Stormwater is the conveyance mechanism for 
many pollutants from a variety of sources.  Many of the suggestions for dealing with problems in 
this section can be carried over to other sections as well. 
 
Assessment 
Accidents on roadways and railways require immediate notification of local and state authorities 
if a measurable quantity of hazardous materials is released.  Either the local fire chief or 
someone from the DEP usually contacts the Division, but this is not always the case.  Division 
staff weekly review the DEP database of releases, which occasionally lists new sites that were 
unknown to DCR.  Specific procedures for dealing with these releases as they occur are 
described in Section 4.13.  Division staff compile and maintain a database with information on 
all hazardous materials releases. 
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The Division relies on the cooperation of local fire departments to help respond to motor vehicle 
or railroad accidents involving hazardous material releases.  DCR has provided training and 
equipment and hosts numerous meetings.  A number of local emergency personnel participated 
in a mock response action provided with the assistance of the MWRA.  Work has begun to 
develop a regional emergency operations center in the former cafeteria at John Augustus Hall in 
West Boylston. 
 
The importance of this issue was demonstrated in January 2007, when an accident between an 
automobile and a tractor trailer led to a release of fuel that quickly reached the Wachusett 
Reservoir at South Bay.  The Division took the lead in a successful emergency response action 
with the cooperation of local and state agencies.  The spill, however, illustrated a number of 
necessary improvements.  The recent completion of a comprehensive Emergency Response Plan 
was a direct result of this incident, as was the renewed focus on identifying, and then eliminating 
or treating all direct discharges to the reservoir.  Inventory and replacement of emergency 
response equipment and supplies continues on a regular basis. 
 
The use of herbicides along rights-of-ways is monitored through review of Yearly Operational 
Plans (YOPs) that are provided by the railways and the power companies.  Division staff check 
maps for inclusion of resource areas and field check selected stretches to make sure that 
appropriate setbacks are being used.  Herbicides are also used occasionally by municipal 
employees to reduce nuisance vegetation along roadways. 
 
MassHighway (MHD) has worked with Division staff to make improvements in the watershed 
that improve stormwater management through diversions or treatment.  Review and oversight of 
MHD construction and maintenance in the watershed has helped ensure that stormwater controls 
are incorporated in all work.  The MHD has also cooperated with Division requests to add or 
improve guardrails on roadways adjacent to the reservoir to help reduce the impacts from motor 
vehicle accidents.  
 
Division staff recently identified all direct discharges to the reservoir and proposed measures to 
treat or remove all of them.  A significant effort was made to locate all stormwater conveyance 
structures associated with roadways in the watershed and map them using GPS technology.  
Identification of drainage from roadways is an important first step in understanding and 
controlling potential stormwater problems.  Development of an Emergency Response Plan is 
then possible which has the ability to address specific threats in specific areas.  A draft 
emergency response plan has recently been produced by Division staff. 
 
Interstate 190 is a major highway that passes through the watershed and crosses both major 
tributaries.  The highway is lined by basins that were designed to collect stormwater and any 
hazardous materials that might be spilled in an accident.  These basins were ignored for many 
years, but recently the MHD contracted for maintenance and improvements.  The Division 
provided oversight of all activities and the basins are functioning properly. 
 
The Division also provided oversight and direction during the Muddy Pond Road Bridge 
replacement.  This bridge over the Stillwater River had no provisions for stormwater treatment, 
and there were significant problems with erosion and sedimentation at discharge points to the 
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river.  The newly redesigned bridge includes a number of Best Management Practices (BMPs), 
including sediment forebays at all discharge points, deep sump and hooded catchbasins to collect 
road runoff, revegetated banking at the bridge, and a cross vane across the river.  Stormwater 
problems have been greatly reduced. 
 
In an attempt to mitigate the impacts of stormwater runoff from local roadways, the Division has 
completed construction of two stormwater structures.  The first consists of a forebay and 
infiltration basins located near Gate 25 that collect runoff from Route 12 and adjacent 
neighborhoods.  There is no discharge point so analysis of removal efficiencies was not done, but 
elimination of the discharge provides water quality improvements through removal of total 
suspended solids and containment of hazardous materials.  The second structure is an extended 
detention basin receiving the discharge from the intersection of Route 110 and Route 12.  An 
assessment of the effectiveness of this basin will be done as soon as the work is completed, the 
site is stabilized, and a sampling program is designed. 
 
Much of the focus on threats from roadways has been on state and local roads that pass in close 
proximity to tributaries and the reservoir, but there are also a number of Division owned and 
maintained roadways that need to be addressed.  These roads have been inspected and 
recommendations were made to be implemented along with regular maintenance activities.  
Many of the forest roads are unpaved and have limited drainage structures.  Erosion and 
sedimentation problems are not common but have been documented occasionally. 
 
An inspection of the railroad rights-of-way during routine assessment field work led to the 
discovery of large piles of discarded railroad ties contaminated with hazardous materials.  The 
Division has worked with the DEP since 1999 to attempt to require the railroad to remove these 
piles and keep the hazardous materials out of nearby tributaries and the reservoir. 
 
The overall threat from roadways, railways, and rights-of-way has been assessed using a two-
part approach in each of the past two watershed protection plans.  In both 1998 and in 2003, the 
threat from accidental releases was considered to be high.  The threat from right-of-way 
treatment was moderate in 1998 and had been reduced to low in 2003.  Accidental releases, 
especially in areas with direct discharges to the reservoir, are still a significant threat and must be 
addressed as soon as feasible.  Stormwater transport of contaminants from roadways, railways, 
and rights-of-way remains a moderate threat as well.  The Division currently has sufficient 
oversight over treatment activities along rights-of-way, and the potential of contamination 
remains low. 
 
Assessments of roadways, railways, and rights-of-way are part of the EQA Program which is 
described in detail in Section 4.12.  Descriptions of programs that address the threats from these 
areas are included in Sections 4.12.2 (Stormwater), 4.12.3 (Hazardous Materials), and Section 
4.13 (Emergency Response – Spill Response).  The assessment and maintenance of unpaved and 
paved roadways on Division property is described in greater detail in Sections 4.3 (Land 
Management) and 4.7 (Infrastructure).
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Needs 
 Assess and prioritize funding, with the MWRA, for direct discharge treatment or 
removal.  Anticipate use of consultant services for final design and implementation, with 
Division staff taking a lead role in contract management. 
 
 Previous work plans recommended that Division personnel construct and evaluate 
stormwater BMPs on Division property; two stormwater basins have been installed in the 
past five years.  Evaluate whether more complex BMPs are needed which would require 
external assistance for design and installation.  The University of New Hampshire is one 
example of an organization with the experience and knowledge to provide assistance with 
innovative BMPs and evaluation of BMP effectiveness. 
 
 Continue to work with state and local highway departments and railroad companies to 
improve infrastructure in areas where reconstruction is proposed, and improve operation 
and maintenance practices near the reservoir and its tributaries.  Investigate if there are 
ways to help fund municipal stormwater system BMPs using federal or state grants. 
 
 Monitor and assess all forest roads and update a prioritized list of maintenance needs.  
Maintain and repair these roads as needed with special attention given to stormwater 
controls. 
 
 Improve existing watershed stormwater conveyance system GIS datalayer, which 
currently includes structures such as catchbasins, culverts, and outlets, by adding 
information on piping with flow direction. 
 
 Continue attempts to communicate with the two railroad companies, Boston & Maine and 
Providence & Worcester, that haul cargo adjacent to the reservoir and throughout the 
watershed.  These companies have been reluctant to share information on the identity and 
quantities of transported materials.  DCR will continue to stress the need to understand 
the quantities and qualities of hazardous material that are traveling through the area is 
necessary to assess the threat of, and make provisions to respond to, a potential spill. 
 
 Implement the 2008 Wachusett Reservoir and Sudbury Reservoir Emergency Spill 
Response Plan, which contains specific information on standard operating procedures, 
assessment protocols, acquisition and storage of equipment and supplies, and the training 
of appropriate personnel. 
 
 
3.6 Agriculture 
Agriculture is a historically significant land use in this region, and was considered a high threat 
to water quality through 1998.  More than eight percent of the Wachusett Reservoir watershed 
was involved in some variety of agricultural use in the early and mid-1990s, but conversion of 
these lands to residential developments or through purchase by the Division reduced the amount 
of agriculture in the watershed to less than five percent.  Agriculture is now considered only a 
low threat. 
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Direct threats to water quality from agriculture are related both to animals and to the cultivation 
and harvest of crops.  Animals with direct access to tributaries and wetlands are a source of 
nutrients and pathogens, and can cause dramatic increases in turbidity.  Improper manure 
management can also lead to elevated concentrations of nutrients and pathogens, and is a 
possible source for emerging contaminants such as antibiotics.  The cultivation and harvesting of 
crops is a potential source of nutrients, pesticides, herbicides, and elevated turbidity, especially 
during storm events. 
 
Assessment 
An initial assessment done by a consultant in the spring of 1997 identified a large number of 
agricultural operations in the watershed, but more recent field checking determined that many of 
the operations were misidentified.  Undeveloped open space was often listed as pasture and some 
of the locations are no longer active.  Division staff recently completed inspections of all known 
agricultural operations in the watershed and developed a database including owner, address, 
subbasin, number of animals (if present) or type of crop, existing or potential threat to water 
quality, and whether or not cooperative funding has been provided.  Additional information has 
been obtained from town records and from Environmental Quality Assessments.  The database 
included a total of 247 sites as of September 2007, with more than a quarter of the properties 
inspected within the past eighteen months. 
 
Twelve sites (the “dirty dozen”) were identified in 1998 as significant threats to water quality 
due to size, proximity to water resources, or number of animals present.  Conditions at many of 
the sites have since improved.  Best management practices have been utilized at several 
locations, assisted by funding from the DCR, the Department of Agricultural Resources (DAR), 
and the Natural Resources Conservation Service (NRCS).  Fences and riparian buffer strips are 
in place at five of the locations, and a number of operations are utilizing manure storage pits or 
sheds to prevent runoff of nutrients and pathogens.  Concrete pads have been installed in heavy 
use areas to reduce impacts from erosion.  Many of the operations have dramatically reduced 
livestock numbers, and some have removed, or are in the process of eliminating, all animals from 
these properties.  Ten of the twelve sites are no longer considered threats to water quality. 
 
Two of the original twelve agricultural operations still have conditions and practices that threaten 
water quality.  Both locations have large numbers of livestock present on steep slopes.  A 
number of best management practices are in use, but animals still have access to resource areas 
and contaminants from steep hillsides are reaching wetlands.  The two owners are cooperating 
with the Division and will implement additional best management practices as soon as plans are 
developed and funding is available. 
 
Most of the agricultural sites remaining in the watershed are small hobby farms or backyard 
operations with a few horses.  There are, however, three large operations with more than 100 
animals.  These include the two discussed in the previous paragraph plus one of the ‘dirty dozen’ 
now utilizing best management practices and no longer considered a threat.  There are six other 
properties in the watershed with between 25 and 100 animals of various types.  All have been 
recently inspected and most are considered well managed and are insignificant threats to water 
quality.  Two properties do have some issues of concern, but the owners are working with the 
Division and other state agencies to develop solutions. 
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Eight of the 38 properties in the Wachusett Reservoir watershed protected from development by 
watershed protection restrictions (WPRs) allow limited agricultural activities.  One of the WPRs 
permits the grazing of livestock.  Division personnel inspected the property recently and 
discovered horses close to an intermittent stream.  The owners were cooperative and moved the 
animals away from the stream even though the WPR allowed their presence in this area.  The 
other seven properties allow cultivation of hay or Christmas trees.  Some of the WPRs are very 
restrictive and prohibit all use of fertilizers, pesticides, herbicides, and tilling of the soil, while 
others allow limited use of these materials or methods in certain areas.   
 
The Division entered into a cooperative agreement in 1987 with DAR to permit the use of certain 
Division-owned parcels by local farmers.  The intent was to find a low cost way of maintaining 
these areas in an open condition as a means to increase water yield, preserve the overall scenic 
rural character of the Wachusett Reservoir watershed, and provide wildlife habitat.  Many of the 
parcels that have been acquired since then have included agricultural fields.  Water yield is no 
longer a concern, however, and the vast majority of Division holdings will be maintained in 
forest cover with only a small percentage maintained in an open state.  This management 
decision recognizes the value of fields for wildlife diversity, maintenance of the rural landscape, 
and their contribution to the local agricultural economy.  Low impact agriculture is an effective 
method of maintaining such fields. 
 
Forestry and Wildlife staff conducted a complete inventory of all non-forested areas on Division 
lands in 1999 and concluded that there were 309 acres of hay field present.  Nineteen fields 
totaling 201.7 acres were hayed under permits administrated by the Department of Food and 
Agriculture, and an additional 86.1 acres were hayed or mowed annually according to deeded 
rights granted to the prior owner.  There are currently 203 acres hayed annually under permit, 
with another 90 mowed twice per five year period for habitat maintenance purposes.  Adherence 
to specific maintenance plans and detailed restrictions is required for these fields to remain in 
agricultural use (also see Section 4.2). 
 
Massachusetts Surface Water Supply Protection regulations at 310CMR 22.20B(1) state “No 
stabling, hitching, standing, feeding or grazing of livestock or other domestic animals shall be 
located, constructed, or maintained within 100 feet of the bank of a surface water source or 
tributary thereto.”  310CMR 22.02 defines a tributary as “any body of running, or intermittently 
running water which moves in a definite channel, naturally or artificially created, in the ground 
due to a hydraulic gradient, and which ultimately flows to a Class A surface water source…”  In 
some cases, strict compliance with the buffer zone is difficult, especially considering that the rule 
does not exclude sites which have been used by animals for years or even for sites that are down 
gradient of the tributary.  Even though animals may be located downgradient from a tributary, 
the presence of wetlands, floodplain and other natural or man-made conditions may cause 
microbial contamination to impact the tributary.  DEP has decided to foster a cooperative 
approach with animal owners that recognizes that there might be mitigating circumstances which 
will allow consideration of these factors in any enforcement decision.  DEP is confident, 
however, that DCR staff will adequately address water quality issues in these situations.   
 
Identification and routine assessments of all agricultural sites in the Wachusett Reservoir 
watershed have significantly reduced impacts to water quality and agriculture is now rated only a 
minor threat.  Assessment and remediation of threats from agricultural practices is part of the 
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EQA Program which is described in Section 4.12.  Detailed program narratives are included in 
Sections 4.12.4 (Agriculture), 4.2 (Land Preservation), and 4.9 (Technical Assistance). 
 
Needs 
 Inspect agricultural operations once every five years as part of the rotating environmental 
assessment inspection schedule, detailed in Section 4.12.  Produce an annual status report 
of all agricultural operations in the watershed as part of the yearly water quality report, 
documenting any actual or potential threats to water quality.  Discuss problems and 
possible solutions with owners, including a letter with a proposed remediation timeline. 
 
 Initiate stormwater monitoring downstream of a sites with suspected problems.  Consider 
use of alternate indicators to help track contamination from specific animals.  Investigate 
potential research projects with local colleges and universities or with experts in other 
parts of the country. 
 
 Annually inspect lands currently under a Watershed Protection Restriction that allow 
agricultural uses to ensure compliance with the agreement.  Review in advance any newly 
proposed WPR that will allow agriculture to make sure that uses will comply with all 
applicable rules and regulations, and would not permit livestock within 100 feet of a 
wetland or tributary. 
 
 Enforce, when possible, compliance with the 100’ setback required by MA Surface Water 
Supply Protection regulations, recognizing that DEP recognizes that there might be 
mitigating circumstances to allow a smaller buffer.   
 
 Support implementation of  agricultural site Best Management Practices.  Investigate 
funding sources for information or financial assistance to help farmers with projects that 
would add fencing, provide alternate water sources, cover manure piles, or reduce erosion 
in heavily traveled areas. 
 
 
3.7 Construction 
Construction activities in the watershed have the potential to cause serious water quality 
problems.  Clearing of land and disturbance of topsoil without appropriate protection measures 
can lead to the rapid transport of nutrients and suspended solids into wetlands, tributaries, and 
eventually the reservoir.  Construction activities almost always result in additional impervious 
surfaces which further exacerbate the problem by increasing the amounts and velocity of 
stormwater carrying the contaminants.  The Division has been involved recently with several 
large projects in the watershed that have resulted in significant water quality violations and 
deposition of large quantities of sediment into resource areas.  The threat from construction 
activities in the watershed is considered a moderate threat. 
 
The National Pollutant Discharge Elimination System (NPDES) federal permit program now 
regulates many stormwater discharges as point sources which require coverage by an NPDES 
permit.  In addition, the Massachusetts DEP requires registration of all shallow injection wells 
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including stormwater drainage wells and trench drains.  This has added a large number of 
permitted discharges in the watershed, and at this time these have not all been identified by the 
Division.  There are likely a significant number of discharges that require permits but have not 
yet come into compliance.  The increased number of discharges and the uncertainty associated 
with them increases the likelihood of problems.   
 
Threats from permitted and unpermitted stormwater discharges include contamination from a 
wide range of constituents carried in stormwater such as hazardous materials, nutrients, bacteria, 
and suspended solids.  A direct discharge to a stream or wetland can produce immediate visible 
negative impacts.  Discharges to the ground via shallow injection wells or infiltration devices can 
lead to groundwater contamination and long term problems.  
 
Assessment 
A major reconstruction and expansion project at Wachusett Regional High School in Holden was 
initiated several years ago without sufficient environmental review and with only limited 
safeguards in place to protect down gradient resource areas from stormwater impacts.  At the 
time, proposed work outside of jurisdictional areas was not examined closely regardless of the 
size of the project.  Extensive clearing of steeply sloped lands led to significant amounts of 
sediment entering the storm drainage system and nearby tributaries and wetlands, and eventually 
extending miles downstream towards the Wachusett Reservoir.  A lengthy period of remediation 
activities took place, with construction of large detention basins, pumping to remove sediment 
laden water from an existing pond, use of coagulants, diversion of flow away from catch basins, 
and stabilization of slopes, and the developer was required to pay a significant fine for the 
numerous violations.  Work on the site is finally concluding and it is hoped that future water 
quality problems will not occur.  Lessons learned during the construction process will help 
Division staff avoid this situation at similar sites in the future. 
 
During the same period of time a large subdivision was constructed in Holden without proper 
planning for stormwater management.  There were documented problems with erosion and 
sedimentation and the Division made recommendations for improvements which the developer 
implemented.  No subsequent impacts were observed.  The US Environmental Protection 
Agency (EPA) became involved in the process under NPDES Phase II which requires permitting 
for construction sites of more than one acre, and imposed a very large fine against the developer.  
The EPA has become more active in the Wachusett Reservoir watershed and has fined several 
other smaller developers as well.  This should help draw attention to stormwater issues and 
hopefully make developers aware of the need to properly prepare a site before and during 
construction. 
 
Identification of construction activities is made easier through regular communication with local 
boards and commissions, review of all agendas and minutes, and attendance at meetings with 
significant issues.  Review of all Watershed Protection Act applications and MA Environmental 
Policy Act (MEPA) filings in the watershed also aids in the identification of large land 
disturbances.   
 
Identification and assessment of all sites with potential stormwater issues is part of the EQA 
program described in Section 4.12.  Detailed program narratives describing specific protocols are 
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included in Sections 4.8 (Watershed Protection), 4.9 (Technical Assistance), and 4.12.2 
(Stormwater). 
 
Needs 
 Continue to cooperatively work with the DEP to monitor large construction projects in 
the watershed under the BRP WM09 permitting process.  Maintain a complete list of all 
construction sites required to file the EPA Construction General Permit (CGP), using 
field inspections, information from planning boards and conservation commissions, 
review of Watershed Protection Act applications, and from the list available on the EPA 
NOI website.  This list includes any sites that have applied directly to the Massachusetts 
DEP for a BRP WM09 review and approval of stormwater discharges to outstanding 
resource waters.  Send a letter to any facilities in the watershed that have not applied for 
the EPA CGP or the DEP BRP WM09 permit informing them of their regulatory 
responsibilities. 
 
 Review Stormwater Pollution Prevention Plans (SWPPP) developed with each 
application and submit comments to DEP.  Review engineering aspects of the plan for 
compliance with regulations, determining whether the controls will prevent or minimize 
stormwater impacts to the resource.  Establish a regular schedule of inspections, during 
both dry and wet weather, to make sure that measures are being implemented as outlined 
in the completed, DEP approved SWPPP. 
 
 Compile a complete listing of all stormwater discharges and shallow injection wells, 
including stormwater drainage wells and trench drains that currently require permits 
under federal or state programs.  Identify the number and location of discharges and 
review the possible contaminants in order to determine the potential threat from these 
discharges. 
 
 Monitor the discharges to ensure that standards are being met and that the discharges are 
not harming the environment.  Periodically sample stormwater discharges to check for 
water quality violations and determine if Best Management Practices are functioning as 
designed. 
 
 
3.8 Commercial, Industrial, and Governmental Sites 
There are a number of businesses and industries within the Wachusett Reservoir watershed, most 
concentrated in a few specific areas of Holden and West Boylston, especially along Routes 12 
and 122A.  Many of these facilities use, store, or generate a wide variety of hazardous materials 
or hazardous wastes which could pose a threat to water quality.  These substances can 
contaminate groundwater due to illegal discharges to dry wells or might reach surface waters as a 
result of accidental releases.  Petroleum products at these facilities are contained in underground 
or above ground storage tanks.  Problems arise when these tanks develop leaks due to age or 
corrosion, or when spills occur while these tanks are being filled.  Areas with significant 
amounts of commercial or industrial development also usually have a high percentage of 
impervious surfaces which increases the threat from untreated stormwater runoff.  These same 
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threats are common to many of the sites owned by towns or the state.  State and municipal office 
complexes, schools, public safety buildings, and highway department facilities are almost always 
associated with large areas of impervious surfaces and often use or generate hazardous materials 
or hazardous wastes. 
 
Commercial, industrial, and governmental sites usually involve a considerable amount of earth 
disturbance during construction, and wastewater treated on-site or leaving the site can create 
significant waste disposal issues as well.  Discussion of erosion issues and possible solutions 
were included in Section 3.7 and wastewater disposal issues were discussed in Section 3.4. 
 
Assessment 
The Division is compiling a comprehensive database of facilities with information on the types 
of materials used and generated wastes.  A preliminary list was developed using federal 
Resource Conservation and Recovery Act data and by contacting local fire departments.  Sixty-
eight sites are listed with hazardous materials stored or used on site.  Information on all facilities 
along Route 12 in West Boylston has recently been added and a GIS datalayer has been 
produced.  There were seventy-four sites listed along Route 12 including 18 with known 
hazardous materials present. 
 
The Division has made several attempts to document all existing underground and above ground 
storage tanks in the watershed, including those at commercial, industrial, and governmental sites.  
Both Holden and West Boylston were able to provide a comprehensive list of commercial and 
industrial tanks in the early 1990s, and these communities have since made a concerted effort to 
remove as many of them as possible.  Most of the larger tanks have been updated or removed. 
 
A more recent database of all storage tanks in the five primary watershed communities 
(Boylston, Holden, Princeton, Sterling, and West Boylston) has been compiled using on-line 
information from the State Department of Fire Services as well as local fire department records.  
The database maintained by Division staff consists primarily of commercial underground storage 
tanks.  A total of 283 tanks are included in the database, although most have been removed from 
service and there were only sixty-two remaining in use.  There are three in Boylston, thirty in 
Holden, none in Princeton, fourteen in Sterling, and fifteen in West Boylston, ranging in size 
from 550 gallons to 30,000 gallons, and containing a total of more than 500,000 gallons of 
gasoline, fuel oil, diesel fuel, or waste oil.  An updated list of all underground and above ground 
tanks is being requested from all local fire departments to provide a more complete picture of 
what remains in the watershed and to help accurately assess the threat from oil and gasoline 
storage. 
 
Problems with underground and above ground storage tanks can be prevented by providing 
adequate containment areas, replacing or removing old tanks, using monitoring devices to detect 
slow leaks, and documenting what remains in the field.  When old tanks remain in the ground 
without adequate protection or monitoring, small leaks can lead to significant environmental 
problems and necessitate extremely costly remediation efforts.  For example, a poorly 
documented and unprotected underground storage tank in Holden owned by the Wachusett 
Regional School District released approximately 9,000 gallons of heating oil to the ground.  
Clean up efforts are expected to cost more than $1 million. 
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Underground storage tank regulations are designed to protect public safety from the hazards 
posed by the leakage of flammable and combustible liquids and to prevent environmental 
damage caused by leaking tanks.  All regulated tanks must incorporate equipment to prevent and 
detect leaks, including cathodic protection, double walls, spill containment, and monitoring 
systems.  Fuel tanks used exclusively for area heating or domestic hot water on the premises 
where stored, which includes many commercial tanks, are exempt from the corrosion protection 
and leak detection upgrades, however.  The failed tank in Holden described above received this 
exemption. 
 
Many of the industrial facilities in the watershed are required to complete an EPA Multi-Sector 
General Permit, which then triggers a state requirement to file a DEP BRP WM09 stormwater 
permit.  A few of these are included in the Division’s database, but it is clear that others exist in 
the watershed that should be categorically included.  Filing with EPA and with DEP requires 
preparation of a stormwater management plan and should help limit the chance of transport of 
contaminants off-site and into a resource area. 
 
The threat from commercial and industrial sites has always been considered minor, partially due 
to incomplete information rather than an accurate assessment.  Complete documentation of what 
is actually present in the watershed is necessary before any final evaluation is developed.  
Assessment of the treatment of hazardous materials and wastes in stormwater runoff from 
commercial, industrial, and governmental sites is necessary to determine the true threat level 
from this land use.  The EPA and DEP recently levied several substantial fines against 
individuals that did not comply with hazardous waste or stormwater regulations.  Both agencies 
appear willing to support a serious effort to regulate hazardous wastes and stormwater and to 
help prevent further contamination of tributaries and wetlands.   
 
Identification and assessment of commercial, industrial, and governmental sites in the watershed 
and location of all petroleum storage tanks are part of the Environmental Quality Assessment 
Program described in Section 4.12.  Detailed narratives describing protocols to deal with 
identified threats are included in Sections 4.12.2 (Stormwater), 4.12.4 (Hazardous Materials), 
and 4.13 (Emergency Response).  These sections will provide specifics on inspections and 
monitoring, the timing of notification and potential enforcement actions, how to respond to 
accidental spills, and additional information on federal and state regulations. 
 
Needs 
 Identify additional locations necessary to complete the list of commercial, industrial, and 
governmental facilities.  Utilize records from the DEP Underground Injection Control 
Program to locate any drywells that might be contaminated.  Regularly update the list of 
existing Underground Storage Tanks (USTs) and Aboveground Storage Tanks (ASTs) in 
the watershed. 
 
 Continue to work with local officials to locate these exempt USTs and encourage their 
removal to prevent future problems. 
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 Obtain a complete listing of all industrial facilities required to submit an EPA Multi-
Sector General Permit and a DEP BRP WM09 stormwater permit.  Encourage discharges 
that are not meeting permit standards to be modified to come into compliance, and any 
discharges that have not yet been permitted to contact DEP as soon as possible. 
 
 Begin regular inspections once a complete listing of facilities, drywells, and storage tanks 
has been obtained.  Monitor these discharges to ensure that standards are being met and 
that the discharges are not harming the environment.  Periodically sample stormwater 
discharges to check for water quality violations and determine if Best Management 
Practices are functioning as designed. 
 
 
3.9 Residential Sites 
Threats associated with residential sites during construction activities have been addressed in 
Section 3.7 and potential problems from wastewater disposal after construction is complete are 
discussed in Section 3.4.  There are, however, a number of other threats from existing residential 
development that should not be overlooked. 
 
Household pets, especially dogs, have recently been identified as a possible major source of 
pathogens in the Wachusett Reservoir watershed.  Feces left uncollected can be washed from 
yards, pathways, and roadsides into nearby tributaries during storm events.  Numerous studies 
have documented this problem, and an initial assessment in the Wachusett Reservoir watershed 
suggests that dogs may be the primary source of fecal coliform contamination in several 
locations. 
 
Lawn care and large household gardens are a source of nutrients, pesticides, and herbicides, and 
in extreme cases can result in erosion and sedimentation problems.  Residential development 
increases the amount of impervious surfaces present and consequently leads to additional 
stormwater runoff and more rapid transport of contaminants into water resources.  Control of 
insect or rodent pests in and around residential development can lead to contamination of 
groundwater and surface water.  Household use of hazardous materials leads to an increased risk 
of accidents or inappropriate disposal.  
 
Assessment 
The amount of residential development in the watershed has increased over the past five years as 
more and more open, wooded, or agricultural areas are replaced by single family dwellings.  The 
population in the seven primary communities in the Wachusett Reservoir watershed has climbed 
from 48,472 in 2000 to 51,669 in 2005 (see Table IIC-4).  There have been 137 Watershed 
Protection Act applications for new residential development since 2002, including a number of 
small and large subdivisions.  Dogs are on the increase as well, with more than 5,300 registered 
animals in the watershed; these pets are now considered a likely source of fecal coliform 
contamination in many instances.  Problems in Cook Brook (West Boylston) and Asnebumskit 
Brook (Holden) may be directly related to neighborhood dogs.  Division personnel continue to 
investigate this potential pollutant source and are attempting to reduce the problem using public 
education and local involvement. 
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The NPDES permit program now regulates most stormwater discharges as point sources which 
require coverage by an NPDES permit.  In addition, the Massachusetts DEP requires registration 
of all shallow injection wells including stormwater drainage wells and trench drains (see 
Sections 3.7 and 3.8).  This has added a significant number of discharges which now need state 
or federal permits, which have not yet been compiled in a Division database.  Efforts are 
underway to determine the potential threat from these discharges is to identify the number and 
location of discharges and to assess possible contaminants.  Efforts to accomplish this are 
underway. 
 
Identification of threats associated with residential sites is part of the Environmental Quality 
Assessment Program.  Division personnel spend considerable time in the field confirming or 
correcting mapped subbasin hydrology, and in the process make observations of existing land 
use and possible threats.  Routine water quality sampling generally would not detect problems 
caused by residential uses, but special sampling using different parameters can be utilized if 
sources are suspected.   
 
There have not been any recent incidences of contamination due to lawn care, household use of 
hazardous materials, or insect control, but an accidental application several years ago of 
insecticide into a foundation drain did have serious repercussions.  The product entered the storm 
drainage system and then discharged into a brook in Holden, killing thousands of fish and an 
unknown number of amphibians and aquatic insects over a stretch of several miles.  Public 
education is the best method to prevent a similar incident from happening in the future. 
 
Storage of oil and gasoline is usually a low priority threat in the watershed, as long as these 
products are stored in compliance with all state and federal regulations.  Petroleum products are 
stored in residential underground storage tanks (USTs) and above ground storage tanks (ASTs).  
Problems arise when storage tanks develop leaks due to age or corrosion, or when spills occur 
while these tanks are being filled.  All regulated USTs must incorporate equipment to prevent 
and detect leaks, including cathodic protection, double walls, spill containment, and monitoring 
systems, but fuel tanks used exclusively for area heating or domestic hot water on the premises 
where stored, which includes virtually all tanks associated with private homes, are exempt.  The 
database of USTs described in Section 3.8 does not include residential properties. 
 
Residential development is the second most common land use in the Wachusett Reservoir 
watershed and will likely continue to increase in the future.  Residential development is not 
prohibited by the Watershed Protection Act or by other state or federal laws, but new 
development or new uses are guided and regulated to help provide water quality protection.  Any 
new activities proposed on residential parcels within regulated areas are reviewed and 
conditioned (see Sections 4.8 and 4.12.1).  This level of review will continue and the Division 
will maintain a close relationship with local boards and commissions to provide additional 
oversight and comments.   
 
The assessment and remediation of threats from residential sites is part of the Environmental 
Quality Assessment Program described in Section 4.12.  Additional information on water quality 
sampling is included in Section 4.11 (Monitoring).  Program narratives describing specific 
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actions to deal with these identified threats are included in Sections 4.9 (Technical Assistance), 
4.12.2 (Stormwater Management), and 4.12.4 (Hazardous Materials). 
 
Needs 
 Perform additional water quality monitoring downstream of residential areas using 
different parameters to detect contamination from new activities that are outside of 
jurisdictional areas or activities that have been occurring for some time but have not 
received any review and may cause water quality problems. 
 
 Utilize sampling during and following storm events, including microbial source tracking 
methods using alternative indicator organisms or genetic ribotyping to help confirm dogs 
as the source of contamination.  Follow identification of a specific source or sources with 
increased efforts to educate local officials and the public as a precursor to remedial 
actions. 
 
 Continue public education programs and cooperative efforts with local officials and area 
veterinarians in an attempt to reduce the amount of uncontrolled pet waste washing into 
tributaries. 
 
 Request updated lists of all residential USTs and ASTs from local fire departments in 
order to provide a more complete picture of the watershed and help accurately assess the 
threat from oil and gasoline storage. 
 
 
3.10 Solid Waste Facilities 
Working municipal landfills existed in most of the watershed communities during the 1970s.  
Local haulers or town residents brought a variety of materials – such as product packaging, grass 
clippings, furniture, clothing, bottles, food scraps, newspapers, appliances, paint, and batteries – 
to these facilities each week.  A number of illegal dumping areas in the watershed were also 
utilized on a regular basis. 
 
Landfills can cause a number of environmental problems.  Permitted and unpermitted discharges 
from landfills can lead to contamination from a wide range of hazardous materials and wastes as 
well as nutrients, bacteria, and suspended solids.  A direct discharge to a stream or wetland can 
produce immediate visible negative impacts.  Discharges to the ground can lead to groundwater 
contamination and long term problems.   
 
Current EPA regulations state that landfill waste must be isolated from incoming rainwater, and 
also require landfill operators to collect and treat water produced by the waste mass prior to its 
release into the environment.  Monitoring and maintenance of landfills is an important 
component of landfill operations and must continue for at least thirty years following their 
closure.  Even so, landfills often cause contamination of air and water, erosion and sedimentation 
problems, and serve as a source of food for increasing gull populations. 
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Water percolating through landfills produces leachate, which may contain a variety of 
contaminants.  Whether it contaminates groundwater depends on how the landfill is built, as well 
as on characteristics of the site such as topography, local climate, and landfill cover.  Modern 
sanitary landfills are lined with impermeable layers to prevent leachate contamination of 
groundwater or surface waters, but none of the landfills in the Wachusett Reservoir watershed 
appear to have been constructed with a sophisticated liner.  Leachate is typically treated on-site 
or is pumped to a local wastewater treatment plant, but there are also no sites in the watershed 
where leachate is collected and treated before being released to the environment. 
 
Illegal landfills are potentially very dangerous as there usually are no limitations on what can be 
disposed and since there are few if any environmental safeguards in place.  Hazardous materials 
prohibited from permitted landfills may end up in illegal landfills. 
 
Assessment 
The DEP has a database that lists all active, inactive, and closed landfills in Massachusetts.  
Eleven sites in Boylston, Holden, Paxton, Princeton, Rutland, Sterling, and West Boylston are 
included, although only four are within the Wachusett Reservoir watershed.  Three of the 
watershed sites (in Holden, Princeton, and West Boylston) were closed and capped between 
fifteen and thirty years ago.  The fourth watershed site (Holden) has been inactive for more than 
fifty years.  All landfills outside of the watershed in the seven towns are currently inactive or 
closed and capped. 
 
Three illegal landfills have been identified in Sterling.  At one of them, approximately 26,000 
cubic yards of material from the Leominster landfill was dumped over several years as food for 
hundreds of pigs.  The dumped material included hazardous waste from a local hospital.  This 
site has been capped and the surrounding area monitored, and the Division eventually purchased 
much of the property outside of the limit of the landfill for watershed protection purposes.  There 
were also two small private dumps in town that are now abandoned. 
 
The East Princeton landfill, though legal, apparently accepted hazardous materials without 
permission until it was closed and capped in 1978.  Local wells were tested by the DEP but no 
contaminants were detected in local drinking water wells. 
 
The Holden landfill has a long history of leachate discharge to the Quinapoxet River.  Detectable 
levels of volatile organic compounds have been found and high levels of a number of metals.  
The town agreed to try to stop the discharge if capping was not sufficient to accomplish this in 
two years, but the discharge continues more than ten years later and no action was taken until 
very recently when citizen complaints finally led to the issuance of a Notice of Non-Compliance 
by the DEP.  The Town of Holden has been required to assess the impacts to water quality and 
finally address the leachate discharge.  There have also been documented problems with erosion 
and sedimentation during rain events, although those were quickly corrected. 
 
Elevated concentrations of arsenic and volatile organic compounds were detected in monitoring 
wells at the edge of the capped West Boylston landfill in 2004, although none have been found in 
samples from the nearby brook or the Wachusett Reservoir.  Additional monitoring wells were 
installed and results of all sampling are sent to both the DEP and the Division. 
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Off watershed landfills can have water quality impacts as well.  Large numbers of gulls feed at 
landfills in Westminster and Gardner and have been followed in the early evening as they travel 
south to spend the night roosting on the reservoir.  Landfill operators have been given specific 
instructions to harass birds to reduce numbers and possible negative impacts to the reservoir. 
 
The threat from solid waste facilities is considered minor, primarily due to the fact that there are 
very few located in the watershed and all are now closed and capped.  Even with the problems 
noted above, there has been no detectable downstream contamination that threatens the reservoir. 
 
Identification and assessment of solid waste facilities in the watershed is done as part of the 
Environmental Quality Assessment Program described in Section 4.12.  A review of existing 
post-closure permits and field inspections to locate unidentified discharges are done every five 
years as part of the rotating environmental assessment schedule.  Specific practices and 
procedures that have been developed to identify and assess solid waste facilities and to prevent 
problems are described in Section 4.12.4 (Hazardous Materials). 
 
Needs 
 Work closely with local, state, and federal officials to ensure that any discharges are 
reduced, eliminated, or treated as soon as possible. 
 
 
3.11 Future Growth 
Many of the threats to water quality described in the Watershed Protection Plan are very specific 
and come with a defined list of potential contaminants.  The threat from future growth is much 
broader in nature, and is best illustrated by the concept that unless land is under direct control of 
the Division through outright ownership or conservation restrictions, all potential sources and 
contaminants are eventually possible.  Partial control based on ownership by other environmental 
organizations or state agencies, conservation restrictions held by entities other than the Division, 
or Chapter 61 protection substantially reduces but does not completely eliminate this risk.  
Undeveloped land not owned by the Division is a moderate threat to water quality, with potential 
contaminants linked to land use zoning. 
 
Assessment 
Assessment of potential growth has been done through a variety of build out analyses, by 
examining existing town zoning maps, and through review of Watershed Protection Act data and 
mapping.  Federal census data and individual town reports provide information on population 
trends.  The use of GIS map analyses provides a visual assessment of land use changes and 
suggests future directions for development. 
 
The Division has maintained a highly successful land acquisition program for twenty years, and 
currently owns nearly a quarter of the watershed (exclusive of the reservoir).  Slightly more than 
three percent of the watershed is permanently protected by the Division through the ownership of 
development rights.  Another quarter of the watershed is partially protected through ownership or 
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control by other organizations or due to Chapter 61 protection.  This leaves nearly one half of the 
watershed either already developed or completely unprotected from future development. 
Population in the watershed continues to increase, placing additional pressure on undeveloped 
lands.  Total population of the seven primary Wachusett Reservoir watershed communities 
increased from 43,400 to 51,670 (19%) in the past fifteen years.  Population increases were 
uneven across the region, with only a ten percent increase in Princeton but a 50 percent increase 
in Rutland (see Table IIC-4).  Growth is expected to continue at a moderate rate until buildable 
lands are unavailable. 
 
Another way to track growth in the Wachusett Reservoir watershed is to examine number and 
location of Watershed Protection Act decisions.  Since 1992 there have been almost 250 
decisions related to the construction of single family or multi-family homes.  During the same 
period there were more than forty decisions related to the construction of subdivisions and 
apartment complexes.  Almost one hundred of the decisions were located in the Town of Holden 
which is expected, as this community is by far the largest in the watershed.  Somewhat 
surprisingly, the next largest number of decisions was from Princeton, a town with the smallest 
population and the slowest recorded population growth.  This does not necessarily mean that the 
greatest threat from future growth is in Princeton, but could instead be due to the fact that a 
greater percentage of remaining undeveloped land in this community falls under Watershed 
Protection Act jurisdiction. 
 
Responding to the threat from future growth requires obtaining control over as much land as 
possible, with emphasis placed on large or otherwise significant parcels.  Not all development is 
equally risky, with projects located on flat upland areas less of a threat to water quality than one 
proposed on steep slopes near tributaries or wetland resources.  Assessment of land threatened by 
future growth must include an analysis of slope, soils, and proximity to sensitive areas. 
 
Control of land can be through outright ownership, agreements with other landowners, 
appropriate management practices, or using public education and assistance.  Detailed program 
narratives that address these issues are included in Sections 4.1 (Land Procurement), 4.2 (Land 
Preservation/Watershed Restriction Program), 4.3 (Land Management), 4.8 (Watershed 
Protection Act), and 4.9 (Technical Assistance and Outreach).  The assessment of growth, using 
data analysis and field investigations, is discussed as part of the Environmental Quality 
Assessment Program described in Section 4.12. 
 
Needs 
 Continue to acquire control through acquisition or conservation restriction of all lands 
rated significant by computer modeling and staff assessment.   
 
 Continue regular inspections and assessments of Watershed Protection Restrictions to 
ensure that only permitted activities are occurring.   
 
 Engage in cooperative actions with land preservation groups to obtain partial control of 
undeveloped land wherever possible.  Obtain care and control agreements with other state 
agencies or with municipal water suppliers that share the watershed. 
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 Assess growth using Watershed Protection Act decision data, building permits, census 
data, and town reports.  Provide local officials with Watershed Protection Act maps and 
information, and regular guidance relating to regulatory implementation. 
 
 The Division will continue to provide technical assistance to help local communities with 
planning and growth management.  Direct technical assistance through contact at board 
meetings and by providing regulatory review will be supplemented by scheduling 
training programs for local officials and developers as well as by providing GIS support 
when needed. 
 
 Attempt to develop a water quality model to assess potential problems linked to increased 
growth, utilizing an existing contract with the University of Massachusetts. 
 
 
3.12 Climate Change 
The apparent inevitability of climate change is a very real threat to water quality.  Current 
research suggests that warming temperatures will cause cyclical climate patterns to become more 
intense, with lengthy dry periods and infrequent but very heavy episodes of rainfall.  Severe 
storms are more likely to cause erosion and sedimentation problems, with stormwater carrying 
nutrients, bacteria, suspended solids, and hazardous materials into streams and wetlands.   
 
Warming temperatures might impact migratory behavior, with greater numbers of waterfowl 
remaining in the area for an extended period.  Higher temperatures could also delay or prevent 
reservoir ice cover, allowing direct access by gulls, geese, and ducks throughout the winter and 
increasing the possibility of contamination by nutrients and pathogens.  Changes in temperature 
and precipitation also can lead to changes in plant and animal populations, with new invasive 
species arriving or problematic resident species becoming more dominant. 
 
Increased temperatures could result in a change of some or most of winter precipitation from 
snow to rain.  Even if annual precipitation amounts in the watershed remained the same, a 
change from snow to rain would impact the timing and amounts of water storage in the reservoir.  
This could be a much more problematic in the western United States, where a majority of the 
water supply is stored as deep snow pack in the surrounding mountains, however, it still could 
impact the Wachusett Reservoir watershed as well and will be considered when planning for 
future safe yield. 
 
Assessment 
Assessment of climate change has been aggressively debated by government officials and the 
scientific community for years, and there are still those who feel that the warming trend is not 
significant.  Division personnel have examined historic precipitation records, a database of gull 
and waterfowl numbers, and records of reservoir ice cover from 1987 to the present.  No rigorous 
scientific or statistical analysis has been done to determine if impacts due to climate change can 
be documented, but a review of available information certainly suggests that some changes due 
to increasing temperatures have taken place.   
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Records of reservoir ice cover seem to present the strongest argument.  During the 1980s and 
early 1990s several feet of ice covered the reservoir for a period of up to three months.  Sampling 
through the ice was commonplace, and vehicles were occasionally driven out onto the reservoir.  
Periods of complete ice cover have become much shorter and less predictable in the past ten 
years.  The ice is much less thick and complete ice cover is often delayed and short lived.  The 
reservoir remained free of ice during the winter of 2001-2002, and was ice covered for less than 
a month during five of the past ten winters. 
 
Emphasis has been placed on the assessment of the impacts of climate change rather than on the 
direct assessment of the change itself, although precipitation records are being closely examined 
as part of an upcoming long term assessment of water quality in the watershed tributaries.  Any 
significant changes in precipitation patterns will be highlighted.  Changes in gull and waterfowl 
presence and behavior are addressed in weekly and annual reports, and data are regularly 
compiled and maintained.  Water quality monitoring of the reservoir and the tributaries is an 
ongoing part of the overall assessment of the watershed, and climate change will be considered 
when attempting to explain any observable long-term trends in water quality data.  Plant and 
animal communities are monitored regularly and any significant changes are documented.  
Details of these activities can be found within Sections 4.3 (Land Management) and 4.4 (Wildlife 
Management); additional information on climate change and possible studies to address impacts 
can be located in Section 4.11 (Water Quality Monitoring). 
 
The immediate threat to water quality from climate change is limited, but to ignore the potential 
long term consequences could prove to be catastrophic.  Although the Division response will not 
be given a high priority compared to proposed actions on a number of more immediate threats, 
there must be a serious and focused consideration of possible changes and improvements that 
comply with the directive from the governor.  A wide variety of ideas are available on state and 
federal websites, and specific proposals related to Division facilities and operations are included 
in Section 4.7 (Infrastructure).   
 
Needs 
 Implement directive by Governor Deval Patrick to make a concerted effort to reduce 
negative impacts through energy efficiency, use of renewable energy, and purchase of 
greener vehicles.   
 
 Reduce energy use (and production of greenhouse gases) at small facilities through a 
variety of simple energy efficiency practices, include turning off lights when leaving 
rooms, switching to fluorescent lighting, upgrading heating and cooling systems, and 
installing new insulation.  
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Table IIC-9: Wachusett Reservoir Watershed Source Threat Assessment 
Source Threat Level 
Wildlife High 
Public Access/Recreation Low 
Timber Harvesting Low 
Wastewater  Moderate 
Roadways/Railways/ROW Low 
(High if accident occurs) 
Agriculture Low 
Construction  Moderate 
Commercial/Industrial/ Government Sites Low - Moderate 
Residential Sites Low - Moderate 
Solid Waste Facilities Low 
Future Growth Moderate 
Climate Change Low 
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4 Programs To Control Potential Sources of Pollution 
This section presents an overview of the Division’s watershed protection and management 
programs and also contains a detailed look at specific practices and procedures.  These programs 
were also discussed briefly in Volume I of the Watershed Protection Plan.  The 2008 update 
includes the conceptual framework behind the thirteen programs, but also will serve as a 
reference for Division staff and managers as they perform the daily duties necessary to carry out 
the mission of the Division. 
 
Division programs can be divided into four different groups, which reflect the degree of land 
ownership and the resultant level of necessary protection efforts.  The groupings are illustrated in 
Table IIC-10.  Table IIC-11 summarizes how these programs provide multiple controls for the 
contamination threats described in Section 3. 
 
Direct ownership of critical land in the watershed ensures maximum control over land use and 
provides the best protection of water quality, and the Division has long been committed to 
increasing protected land ownership within the watershed.  Priority lands that cannot be 
purchased outright are often protected through agreements with land owners.  Protection of the 
most sensitive lands through ownership or agreement is described in sections on Land 
Procurement (4.1) and Land Preservation (4.2). 
 
A significant percentage of the watershed is already owned by the Division, but these lands still 
need to be managed properly to protect and enhance water quality.  Programs that help guide 
actions on Division lands are Land Management (4.3), Wildlife Management (4.4), Public 
Access Management(4.5), Watershed Security (4.6), and Infrastructure (4.7). 
 
The Division recognizes the need to work with watershed communities to protect resources 
while still accommodating local needs.  This protection strategy is particularly useful in keeping 
new development from degrading water quality.  Staff work directly with town officials and 
volunteers by attending meetings, and also provide assistance with interpreting and enforcing 
state and federal regulations.  Programs that describe the interaction between the Division and 
watershed communities are Watershed Protection Act (4.8), Technical Assistance and 
Community Outreach (4.9), and Interpretive Services (4.10). 
 
A wide variety of existing or potential problems are often present in urbanized areas, and rural 
areas can contain threats to water quality as well.  Many of the contaminants involved are 
transported by stormwater.  The Division has developed a comprehensive monitoring and 
assessment strategy to identify all existing and potential problems.  Specific programs to locate, 
assess, and mitigate these problems include Water Quality Monitoring (4.11), Environmental 
Quality Assessment (4.12), Compliance with Environmental Regulations (4.12.1) Wastewater 
Management (4.12.2), Stormwater Management (4.12.3), Agriculture (4.12.4), Hazardous 
Materials and Waste (4.12.5), and Emergency Response/Spill Response (4.13). 
 
Each sub-section briefly summarizes the philosophies and rationale that provide direction for the 
particular program, and then address specific protocols that guide daily, weekly, and annual 
activities. 
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Table IIC-10: DCR Watershed Protection Goals, Programs, and Guidance Documents 
Goal 
DCR Watershed 
Protection Program 
Applicable Plans, Reports, or 
Other Guidance 
Land Procurement (fee) Land Acquisition Panel 
DCR/MWRA MOU 
Protect land 
through ownership 
or agreement. Land Preservation 
(Watershed Protection 
Restriction) 
Land Acquisition Panel 
Watershed Protection Restriction 
    monitoring guidelines 
DCR/MWRA MOU 
Land Management  Wachusett Reservoir Watershed Land 
Management Plan 2001-2010 
DCR/MWRA MOU 
Wildlife Management Wachusett Reservoir Watershed Land 
Management Plan 2001-2010 
Aquatic Wildlife Pathogen Control Zone 
(1999) 
Public Access Management Wachusett Reservoir Watershed Public 
Access Management Plan Update 2003 
350 CMR 11.09(2) 
DCR/MWRA MOU 
Watershed Security Watershed Ranger Patrol schedule 
Wachusett Reservoir Watershed Land 
Management Plan 2001-2010 
DCR/MWRA MOU 
Manage DCR-
owned properties 
to protect and 
enhance water 
quality, and 
provide 
stewardship of 
natural resources.   
Infrastructure Wachusett Reservoir Watershed Land 
Management Plan 2001-2010 
Dam Inspection Reports 
DCR/MWRA MOU 
Watershed Protection Act Watershed Protection Act and 350 CMR 
11.00-11.08 
DCR/MWRA MOU 
Technical Assistance and 
Outreach 
Watershed Protection Act 
Work with 
watershed 
communities to 
foster watershed 
protection 
principles on land 
in private 
ownership. 
Interpretive Services  Interpretive Services Plan (pending) 
Water Quality Monitoring Water Quality Reports (2003-2007) 
DCR/MWRA MOU 
Environmental Assessments 
and Mitigation 
350 CMR 11.09(1) and other state, federal 
and local regulations  
Monitor to identify 
potential or 
existing water 
quality problems. 
 Emergency Response Wachusett/Sudbury Emergency Spill 
Response and Prevention Plan (2008) 
DCR/MWRA MOU  
Emergency Action Plans for dams 
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Table IIC-11: Potential Contaminant Sources and Watershed Control Programs 
 
 
 
4.1 Land Procurement 
A major tenet of watershed management is protection through ownership and control of 
watershed lands.  Owning and managing undeveloped lands surrounding a water supply source is 
recognized as the most direct and proven method of protecting the source’s long-term quality.  
During the past twenty years the Division has aggressively sought to purchase sensitive land or 
to obtain conservation restrictions on land unavailable for outright acquisition.   
 
One of the early goals of the land procurement program was to obtain ownership or control of at 
least 25 percent of the Wachusett Reservoir watershed in order to comply with a DEP consent 
agreement that would avoid filtration.  Nearly 19,000 acres (26.8%) had been permanently 
protected as of December 2007.  This figure includes 2,100 acres of State Parks and Forests 
lands that are covered by a 1998 Memorandum of Agreement Concerning Care and Protection of 
Control Program or Measure 
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Wildlife              
Public Access/ 
Recreation 
             
Timber Harvesting              
Wastewater              
Roadways/ 
Railways/ 
ROWs 
             
Agriculture              
Construction              
Commercial, 
Industrial, and 
Governmental Sites 
             
Residential Sites              
Solid Waste Facilities              
Future Growth              
Climate Change              
DCR 2008 Watershed Protection Plan Update  52 
Volume IIC: Wachusett Reservoir Watershed   
the Water Supply Watersheds of the MDC Watershed System with the Department of 
Environmental Management (MDC was the Metropolitan District Commission, the precursor to 
the current DCR/DWSP Office of Watershed Management, and DEM was the precursor to 
DCR’s Division of State Parks and Recreation).  The latest accounting of lands in the Wachusett 
Reservoir watershed with at least some degree of protection is approaching 50 percent (see 
Section 2.2). 
 
A Land Acquisition Policy Panel was formed in 1993 and meets regularly to prioritize land 
purchases.  A model was developed to identify critical parcels in the Wachusett Reservoir 
watershed using a variety of geographic, hydrologic, and regulatory parameters.  The model has 
been updated and is now based on twelve criteria that utilize new information on sewered areas, 
tributary travel time, and stormwater pollution.  The Wachusett Reservoir watershed has been 
divided into three different basins each with a basin multiplier to improve the sensitivity of the 
process.  The group continues to meet on a quarterly basis to discuss potential purchases and 
parcels deemed critical will be presented to the MWRA Board for approval. 
 
The guiding principles that provide direction for the land acquisition program were described 
briefly in Section 5.1 of Volume 1.  Inappropriate land use on parcels closest to water resources 
are most likely to threaten water quality, and these same parcels provide the best protection when 
owned and left undisturbed as a buffer.  The land acquisition program is focused on purchasing 
these parcels whenever possible or obtaining control of the development rights if the owner 
wants to retain ownership (see Section 4.2). 
 
It is important that all new acquisitions be assessed to understand any potential environmental 
problems or liabilities prior to purchase, and again afterwards to document the condition of 
forests, roads, and boundary markings.  New properties will be integrated into existing land 
management and public access programs.  A description of the assessment process is included in 
Sections 4.2 (Land Preservation) and 4.3 (Land Management). 
 
Unused or abandoned buildings are sometimes acquired during the land acquisition program.  
Buildings that are not needed because of location or condition are scheduled for demolition and 
removal.  Environmental site and building assessments must be done on all buildings including 
sampling and testing for asbestos-containing materials and lead-based paints.  Depending on the 
history of the site and field observations for evidence of hazardous materials, a Licensed Site 
Professional will be used to assess for any possible 21-E (hazardous materials) issues.  
Environmental assessments for all current sites have been completed, all hazardous materials 
removed, and building demolition and site restoration finished.  There are presently no additional 
properties that have abandoned structures scheduled for demolition and removal. 
 
 
 
4.2 Land Preservation (Watershed Protection Restriction Program) 
Ownership or control of undeveloped lands surrounding a water supply source is the most direct 
and proven method of protecting water quality.  Section 4.1 (Land Procurement) describes the 
efforts of the Division to purchase sensitive lands.  A Watershed Protection Restriction (WPR) is 
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the next best option for properties that are unavailable for outright acquisition.  There are 
presently 38 WPRs protecting more than 2,000 acres in the Wachusett Reservoir watershed.  
Lands are protected at a lower cost than those acquired by fee, since the Division is not 
responsible for Payments in Lieu of Taxes (PILOT). 
 
A WPR is a legal agreement between the Division and a private landowner where the landowner 
sells or donates the development rights of their property to the Division while maintaining 
ownership of the land.  These agreements are often known as conservation restrictions, but the 
Division uses the more descriptive “Watershed Protection Restriction” to highlight the purpose 
of the agreement.  The WPR remains in effect in perpetuity and carries forward with the property 
even if ownership changes.  As part of the WPR, the landowner must abide by a list of 
restrictions.  These usually include no construction of new buildings, no septic systems, no 
excavation, no grazing or sheltering of livestock, and no storage of hazardous materials.  Once 
recorded, the Division becomes responsible for establishing baseline conditions on the WPR and 
also for routine monitoring of the area to make sure no violations have occurred. 
 
Once a WPR is acquired, a baseline inspection will be performed as quickly as possible in order 
to document conditions at the time of transfer.  The Division has recently completely revamped 
the process with a new form, the use of GPS and digital photography, and a more comprehensive 
written summary.  The initial baseline will accurately document boundaries, record locations of 
existing buildings, note any issues such as dumping, and record natural resource features 
including wetlands, vernal pools, and invasive species.  It also will provide a narrative of the 
history of the property, detailed photographs of the area, and documentation of any 
communication with the landowner.  Once the initial inspection is completed, each WPR will be 
scheduled for an annual inspection. 
 
Basic WPR information is currently maintained on a computer spreadsheet, while site-specific 
data are kept as hard copies in notebooks.  Development of a database will take place once all 
outstanding baselines assessments are completed; all new data and existing paper data will then 
be maintained in the new database. 
 
Any newly proposed WPRs that will allow agriculture will be discussed in advance by staff to 
ensure that any permitted uses will comply with applicable rules and regulations.  No new 
agreement will be signed permitting livestock within 100 feet of a tributary or other wetland 
resource. 
 
Protected or partially protected lands in the watershed that are owned by other state agencies, 
municipalities, land preservation societies, or private individual are important to the Division’s 
protection strategy.  An up-to-date inventory will be maintained and maps produced to document 
trends or significant changes to levels of protection or number of acres under control. 
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4.3 Land Management 
Ownership and control of watershed lands is the best method of protecting long-term water 
quality.  This method’s success is contingent upon the implementation of appropriate land 
management practices by the controlling agency.  Management activities will be done in 
compliance with all environmental regulations and must be at least as protective as that which 
would be required of a private landowner.  The Land Management Program develops and 
implements policies, goals, and methods for managing Division land.  The primary goal of land 
management is to provide the best possible vegetative cover to protect tributary and reservoir 
water quality.  The Land Management Program deals with cultural resources, boundaries and 
encroachments, fire control, and access roads in order to support the overall goals of the 
program.  The current Wachusett Land Management Plan expires in 2010 and will be updated. 
 
 
4.3.1 Boundary Marking 
Land management activities rely on accurate marking of Division boundaries.  The primary 
purpose of marking property boundaries is to avoid encroachment.  A well maintained, obvious 
boundary is far less likely to be illegally crossed.   
 
When the reservoir was built, all Division boundaries were fenced, and a 40 foot wide firebreak 
was constructed that was mowed annually.  During the latter half of the twentieth century, 
dwindling labor resources made maintenance of the fence and firebreaks unfeasible.  The 
firebreaks lost their effectiveness as obstacles to wildfire as field and pasture were replaced by 
forest.  Clear demarcations between private property and Division lands were lost.  In addition, 
many boundaries associated with recent acquisitions have never been well marked.  
 
The goal of marking all boundaries on a ten-year cycle has not been met due to the continued 
acquisition of new lands, which results in re-drawn property lines.  Boundary marking has 
recently been given a high priority and significant progress has been made with Forestry staff 
taking the lead role.   
 
It is the policy of the Division to have well marked and maintained property boundaries.  The 
primary benefit of properly marked boundaries is the avoidance of trespass and encroachment 
along with the facilitation of management activities and policing. 
 
The entire perimeter of Division land in the Wachusett Reservoir watershed, excluding the 
reservoir, is 343 miles.  Some properties are bounded by roads, railroad frontage, and shorelines.  
There are also sections of boundary that cross swamps and marshes that are considered too 
difficult to maintain.  The remaining 213 miles of boundary line require the full scope of 
maintenance.  The Division plans to monitor and maintain 50 miles of boundary each year. 
 
Forestry staff will direct this effort, providing all necessary maps and materials.  GIS datalayers 
will be created to document the status and progress of the program, to identify any specific issues 
such as encroachments impacting the boundaries, and to inventory all boundary monuments. 
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All lines will be marked with flagging prior to blazing or tagging.  The only exceptions are stone 
walls which can be directly blazed and tagged once the necessary corner bounds are found or it is 
otherwise confirmed that the wall is the boundary.  All flagging that is not on a boundary line 
shall be removed.  
 
Blazes are defined as oval sections of tree bark that have been smoothed with a hatchet or knife.  
These ovals will be at least four inches high by about three inches across and located about five 
feet high on the tree stem.  Blazes made on trees facing Division lands can be deep and should 
produce a long-lasting mark.  Trees on private property will only be blazed deep enough to 
create a smooth section of bark without cutting into the live wood, and only when necessary.  
 
Trees will be blazed at an interval of approximately 50 feet.  Trees that are on the boundary line 
will be blazed on the two sides of the tree along the line.  Trees that are within five feet of the 
line will be blazed only on the side of the tree that faces the line.  New blazes will be made on 
healthy trees of at least four inches in diameter when possible.  All blazes, whether old or newly 
made, will be painted, and the paint will cover the entire blaze.  Boundary lines along stream, 
road, highway and railroad frontages are not blazed, but are always marked with boundary tags.  
 
Boundary tags will be placed at intervals of no more than 100 feet.  Tags are placed only on trees 
on Division land and on the side of the tree that faces the boundary line.  Tags are nailed to the 
tree with two nails allowing for at least an inch of growth at a height of about five feet or above 
the blaze if placed on a blazed tree.  Discretion will be used to determine when additional tags 
may be used such as on either side of trails and paths that enter Division property.  A tag is 
placed at each monument or property corner. 
 
 
4.3.2 Encroachment Resolution 
The Division is beginning to resolve encroachments identified in the field.  After an initial field 
investigation, a letter is sent to the property owner; in most cases the problem is easily rectified.  
In instances where the landowner is reluctant to comply, assistance will be requested from state 
or local police.  The recent expansion of the Civil Engineering group allows additional staff to 
concentrate on encroachment resolution. 
 
In order to reduce the number of encroachments, it is recommended that all new land purchases 
be surveyed prior to purchase unless recently recorded survey plans for the land exist.  Currently, 
only a portion of parcels are surveyed prior to purchase. 
 
Division staff work hard to educate abutters about the agency’s objectives for watershed 
protection.  It is very important to maintain a good relationship with abutters.  Setting a good 
example of proper land stewardship for neighboring property owners may positively influence an 
owner’s actions on their own property and it is more likely that neighboring landowners would 
report unauthorized uses or encroachment problems that may occur on Division land. 
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4.3.3 Timber Harvesting 
Much of the work that occurs on Division lands is related to timber harvesting operations.  The 
primary goal of Wachusett forest management is to develop a diverse forest cover which helps 
protect the tributaries from undesirable chemical, nutrient, and sediment inputs.  The Division 
has developed the following procedures for the annual review of all forest management activities 
on Division-owned watershed lands.  The information that follows is taken from the 2001-2010 
Wachusett Land Management Plan. 
 
Division foresters compile a plan of all proposed timber harvesting activities each December that 
could occur during the upcoming fiscal year.  The only operations not included are emergency 
salvage after natural events.  Each January, the foresters carefully map and describe or mark the 
boundaries of each planned operation so that they are distinguishable on the ground. 
 
After mapping the areas where timber harvesting is proposed, the foresters digitize site maps and 
complete forms describing the proposed operation in detail, including proximal wetlands and 
previously identified critical cultural and wildlife sites.  Summaries of the planned harvests are 
submitted for review to the Regional Director, the DCR Archaeologist, the Division’s Wildlife 
Biologist, and the Director of Natural Resources. 
 
Each spring, the Division’s Wildlife Biologist reviews the planned timber harvesting operations 
and, where necessary, conducts site visits.  Local knowledge of rare, endangered, and threatened 
species is referenced, as well as the location of any critical or important habitat features in the 
Wildlife Biologist’s files.  After completion of fieldwork, the foresters are alerted to any 
potential conflicts between the proposed work and important habitat features. 
 
Forestry Conservation Management Practices (CMPs) are specific, science-based guidelines for 
conservation of rare species during timber harvesting operations.  CMPs have been developed for 
several species of birds, turtles, and salamanders, and detail specific restrictions that offer 
protection to each of the identified species.  All completed CMP documents can be found at 
www.mass.gov/dfwele/dfw/nhesp/regulatory_review/forestry/forestry_cmp.htm. 
 
If the review process identifies potential negative impacts, staff meet to design a practical 
solution.  Once the review process is complete, the foresters lay out and mark the harvesting lots.  
At this time, a Forest Cutting Practices Act (MGL c. 132) Cutting Plan is prepared outlining skid 
roads and specific site impacts.  The Forest Cutting Plan is submitted to the DCR Bureau of 
Forestry and copied to the local Conservation Commission.  After the lot has been advertised and 
awarded to a private contractor, Section 132 requires Division staff to conduct a site visit prior to 
the start of the operation if wetland resources are involved.  These regulations also require that 
all cutting plans be checked against Natural Heritage maps of rare and endangered species 
habitats and, if they overlap, plans are submitted to Natural Heritage for review and comment. 
 
Adherence to Division CMPs ensures that timber harvesting is conducted in a manner that does 
not impair water resources.  Among the areas of greatest concern is placement of forwarder and 
skid roads and log landings where logging work is concentrated.  Proper location of these in 
relation to streams, rivers, reservoirs, ponds, vernal pools, and bordering vegetated wetlands is 
important so that soils do not erode into water or wetland resources.  CMPs are also designed to 
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diminish negative impacts on residual vegetation, to minimize soil compaction during these 
forest management operations, and to keep potential pollutants out of water resources.  The 
Division will continue to use CMPs and all other conditions and standards necessary to maintain 
Forest Stewardship Council “green certification”. 
 
The size and number of landings will be minimized and their placement will be located on soils 
that support the logging equipment.  Landings are permanent sites and are placed on level and 
well-drained ground whenever possible.  Frozen soils are desirable because they support heavy 
trucks, but these conditions cannot be assumed to occur for more than a month or two each year.  
When located on moderately drained soils, landings are constructed with natural or man-made 
materials that prevent rutting and maintain a workable surface.  This generally includes the use 
of crushed gravel, which allows water infiltration and supports heavy equipment, and may also 
include the use of geo-textiles to prevent mixing of gravel with the soils below.  Landings should 
not be accessed by skidder or forwarder roads that direct water into the landing.  An effective 
barrier (road ditch, hay bales) will be maintained between the landing and access road, and all 
landings are required to be smoothed and seeded after use. 
 
Skid roads are designed to be re-used and are therefore located on soils that can support the 
skidder, such as well-drained gravel or well-to-moderately-drained stony till soils.  Some soils, 
regardless of their drainage capacity, are wet in the spring, early summer, and late fall, and 
harvesting must be scheduled for dry or frozen conditions.  Skid roads are cut out before use and 
limbs left in the road to protect the soil.  Skid roads are relatively straight to avoid damaging 
roadside tree stems and roots, but they are not allowed to carry water for more than 100 feet.  
Continuous grades are deliberately interrupted to divert rainwater off the road.  Most skid road 
grades are less than ten percent, but in some cases, climbing grades may reach a maximum of 20 
percent.  These steeper climbing grades are limited to 200 continuous feet.  Downhill skidding 
grades of up to 30 percent are allowed but no more than 200 feet should have a grade greater 
than 20 percent.  On skidding grades greater than 20 percent, which are not protected by frozen 
ground or snow cover, tree branches will be put on the road and other erosion-control measures 
taken as necessary.   
 
Skidding distances are minimized to prevent excessive wear to roads unless frozen ground, 
snow, or rocks protect them.  Skidder width and weight requirements are tailored to site 
conditions.  Skidding is stopped when rains or thaws make the soils unable to support skidders. 
 
At the end of the logging operation or when work is suspended, skid roads are stabilized to 
prevent erosion and water bars are constructed.  Water bars are spaced every 50 feet on slopes 
greater than ten percent unless prevented by rocky conditions, and every 100 feet on slopes of 
less than ten percent.  Water bars will angle across and down the road to create a 3-5% pitch, and 
they should discharge water to an area that drains away from the road.   
 
A skidder can usually be used to construct water bars unless the soils are very rocky.  In rocky 
soils, they may have to be dug by hand.  They do not have to be more than six inches deep, 
including the berm, unless they have to deflect more than the overland flow off skid roads (in 
which case depths are doubled).  After completion of logging, water bars on skid roads are 
seeded during the growing season.  
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Forwarder roads are located on soils that can support these machines.  The layout of forwarder 
roads is more flexible than for skid roads because forwarders do not require straight roads and 
can wind through the forest avoiding soft soils, trees, and sloping ground.  These roads usually 
have less than a five percent slope, with an occasional grade up to ten percent for a maximum of 
100 feet.  Forwarder roads sometimes require rough preliminary grading to remove stumps and 
rocks.  Water bar requirements are the same as for skid roads.  Most of the wood removed from 
Division lands is moved by forwarders. 
 
Forestry operations on Division property utilize a variety of CMPs and follow Chapter 132 
(Forest Cutting Practices) regulations.  Filter strips are vegetated borders along tributaries or 
water bodies (including vernal pools) and represent the final opportunity to prevent transport of 
sediment or nutrients into streams or reservoirs from nearby roads or landings.  Chapter 132 
requires a 50 foot filter strip along all water bodies and certified vernal pools, but does allow 
harvesting in wetland areas provided that no more than 50 percent of the basal area is cut and the 
ground is only traveled by machinery during frozen or dry conditions.  The Division does not 
allow machinery within low, flat wetland forest with deep muck soils that are seasonally flooded, 
even though statewide regulations allow work in some of these areas during frozen or dry 
conditions.  The Division has identified and mapped approximately 1,630 acres of wetlands on 
Division properties which are avoided when lot boundaries are drawn for proposed timber 
harvests.  The Division also adheres to statewide recommended practices for protection of vernal 
pools, including a 100 foot shade zone and a 200 foot buffer.  The Division meets these 
requirements and also increases the width of the filter strip in other areas.  On moderately and 
poorly drained soils the filter strip is increased 40 feet for each ten percent increment of slope 
angle above ten percent, and on well-drained outwash and till soils the filter strip is increased 40 
feet for each ten percent increment of slope angle above 20 percent. 
 
Stream crossings are avoided whenever possible.  If streams must be crossed, it should occur 
during frozen conditions.  Portable bridging is used to cross all streams with a continuous flow.  
Correct siting of crossing locations is important to avoid soft soils that may be carried onto the 
bridge and into the water.  Chapter 132 requires that all crossings be marked with paint or 
flagging and carefully mapped prior to filing of a cutting plan.  All crossings are made at right 
angles to stream flow.  If frozen conditions are not available, then banks and adjacent soils are 
protected with tops of trees, poles, or other suitable material.  In all crossings, any mitigation that 
involves structures that obstruct stream flow must be designed to accommodate the 25-year 
storm flow for the upgrade drainage.  All temporary crossing construction is removed at the 
completion of the operation, and the site stabilized.  Division foresters supervise the design, 
construction, placement, and removal of bridging or other mitigation and the proper protection of 
approaches, prior to the commencement of logging on the site.   
 
Crossings of small, intermittent streams subject to the Wetlands Protection Act are mitigated to 
prevent measurable downstream water quality degradation when these streams are flowing.  
These streams are only crossed without mitigation during frozen or dry conditions.  No 
intermittent stream crossing will be allowed that would result in rutting or disruption of stream 
bank integrity.  Chapter 132 further requires that all streams within 1,000 feet of the reservoir 
high water mark must be crossed with portable bridging.  Division foresters will monitor all 
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unbridged crossings frequently, and discontinue or mitigate if conditions deteriorate and water 
quality is threatened.   
 
Buffer strips are retained and managed for aesthetic purposes along the edges of highways and 
public roads.  Chapter 132 requires that within this strip, no more than 50 percent of the basal 
area can be cut at any one time and that no additional trees can be cut for five years.  Buffer 
strips will be 50 feet except along designated scenic roads, where Chapter 132 requires them to 
be 100 feet in width.   
 
A variety of measures are in place to protect against petroleum releases, human waste, and 
disposal of rubbish generated by loggers and logging machinery maintenance.  All machines are 
inspected by Division foresters for leaks prior to arrival and for the duration of their stay on the 
watershed.  Checks are made of all hydraulic components, fuel tanks and lines, engine, 
transmission and axles.  Trucks, forwarders, skidders and other equipment that carry petroleum 
products must have a minimum of six petroleum-absorbent pads on the machine.  Immediate 
action to contain and stop any petroleum spills followed by prompt notification of the forester 
and environmental quality staff is required. 
 
All petroleum products that are not in machine storage will be stored in appropriate containers 
and removed from the watershed at the completion of each day.  Petroleum storage is only 
allowed in tanks designed, manufactured, inspected, and certified for commercial use.  No re-
fueling or servicing is allowed within the 50 foot filter strip along water bodies or within 25 feet 
of any wetland. 
 
Deposition of human solid waste is not allowed on the watershed.  Contract specifications 
require the use of a portable bathroom facility.  The only exception to this policy will be the use 
of existing sanitary facilities on the watershed.  All waste material must be stored in appropriate 
containers and removed daily from the watershed. 
 
The Division maintains tight control over loggers working on Division property and will remove 
operators who fail to adhere to contract standards.  Throughout the active operation, it is the 
responsibility of the forester in charge to continuously monitor compliance with water quality 
protection measures.  In particular, these include stream crossings and work near wetlands, 
conditions of skidder and forwarder roads as well as main access roads, equipment maintenance, 
and the treatment and placement of slash.  The Division “Permit to Harvest Forest Products” 
includes detailed specifications for each harvesting operation.  Upon completion of timber 
harvesting operations, it is the responsibility of the foresters to check for full compliance with all 
permit specifications prior to the release of the performance bond and filing of final reports. 
 
Division personnel understand the need to measure water quality periodically upstream and 
downstream from timber harvesting operations to make sure that no negative impacts occur.  
Standard monitoring procedures will be developed that can correlate short-term water quality 
changes and active logging conducted on Division lands.  Monitoring will involve upstream and 
downstream locations or paired watershed sampling before, during, and after active logging 
operations, with a focus on storm event sampling.  Based on initial sampling, a number of 
specific recommendations could be made outlining low cost, statistically valid monitoring of 
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timber harvesting operations on a more wide-scale basis.  Recommendations will be made, if 
necessary, for adjustments in current Division CMPs. 
 
 
4.3.4 Invasive Plants 
A number of invasive plant species are currently established on Division properties.  Control of 
these species is important to allow for the establishment of tree regeneration and the maintenance 
of native plant diversity.  A comprehensive survey of invasive plant species and the extent of 
their spread will be conducted and added to the Division GIS to establish a baseline for future 
distribution of these species.  Invasive plant species currently found in the Wachusett Reservoir 
include: Norway maple, Oriental bittersweet, Buckthorns, Honeysuckles, Olives, and Multiflora 
rose.   
 
Areas of invasive plants that are presenting a direct threat to existing rare or endangered plant 
communities will be given the highest priority for control.  Areas where tree regeneration is 
critical and is hindered by one or more invasive plant species, or where invasive plant 
populations are recently established and limited in extent so that control is a reasonable 
expectation, will receive secondary priority.  Once priorities have been established, further 
research may be necessary on feasibility of mechanical controls or the relative benefits and 
threats associated with chemical or biological controls.  A priority task is to complete and 
finalize an invasive species management strategy that will address these issues. 
 
 
4.3.5 Hay Fields 
Hay fields have a historical presence in the watershed and some will be maintained even though 
forested cover is the preferred land management option.  The following criteria will be used to 
decide which Division-owned property will be maintained as fields through the agricultural 
permitting system and those that will be converted to forest cover or maintained as non-
agricultural open space. 
 
 Only fields historically used for agriculture will be considered.   
 No fields will be maintained on hydric soils. 
 No fields will be allowed within 50 feet of any surface water or tributary. 
 No field will be maintained on slopes that average greater than 15 percent. 
 
Once fields are eliminated using the above criteria, Division staff will make the final decision on 
a field by field basis.  Slope, soil type, existing buffers or berms, proximity of each field to water 
resources, and the potential benefits to wildlife diversity will be considered. In fields with 
inadequate buffers, the Division may assist natural succession by planting trees and shrubs.  Hay 
will be the only crop grown on Division lands. 
 
Division personnel will create a management plan for every field that has been chosen for 
continued agricultural use.  This plan will include a map of all required buffers, specifications for 
allowable fertilizers and soil testing, and restrictions on timing or number of cuts allowed and 
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restrictions on the type and frequency of reseeding.  Constraints and conditions will be applied 
according to three general levels of sensitivity: 
 
Maximum restrictions will be applied to fields close to tributaries or with a 
combination of slope, soil, quality of buffer and proximity to a tributary deemed 
more sensitive than proximity alone might indicate.  The use of all pesticides, 
herbicides, or manure is prohibited.  Only slow release fertilizers or ground 
limestone may be used in accordance with soil test results.  Reseeding may be 
done only using no-till methods.  A detailed review will be conducted to 
determine whether buffer widths need to be larger than 50 feet. 
 
Minimum restrictions will be applied to fields considered the least sensitive due to 
distance from tributaries or other resources or when a combination of factors are 
deemed less sensitive than proximity alone might indicate.  No use of pesticides, 
herbicides, or manure is allowed, but fertilizers and ground limestone may be used in 
accordance with soil test results.  Reseeding may be done using till or no-till methods. 
 
Moderate restrictions will be applied to all fields that fall between the two sensitivity 
extremes.  They will consist of an appropriate adjustment of the previously stated 
restrictions and stipulations. 
 
In order to maximize wildlife value, some leased fields may also be subject to additional 
restrictions when deemed necessary in order to conserve grassland nesting birds and other 
wildlife.  The fields, when feasible, will be cut only once as late as possible, preferably after 
August 1, but at a minimum no earlier than late June.  Cutting will be done before the first frost.  
If cutting must occur prior to late June, it will be done leaving uncut strips or with 50 percent set 
aside for future cutting. 
 
 
4.3.6 Gravel Pits 
The Wachusett Land Management Plan 2001-2010 states that there are two gravel pits on 
Division property that are no longer in use.  These pits were established prior to Division 
acquisition.  In addition, there are several additional areas in the watershed that have been 
stripped of topsoil.  These areas account for a total of approximately 82 acres of land.  These 
lands are a potential threat due to the lack of forest cover and have the likelihood of erosion and 
sedimentation problems.  The Division will reclaim these properties, when time and resources 
are available.  The reclamation procedure will be: 
  
 A pit must first be declared abandoned by the Regional Director after consulting with 
Forestry, Natural Resources, Civil Engineering, and Environmental Quality staff.   
 The stability of the pit and the actual erosion threat in the pit will be determined.  If the 
pit is determined to be stable, then a wildlife habitat evaluation will be conducted to 
determine if the pit will be left in its abandoned state with no additional reclamation. 
 For sites determined to need reclamation, a plan will be created jointly by representatives 
from the f Forestry, Natural Resources, Civil Engineering, and Environmental Quality 
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staffs.  A typical plan will include specifications, procedures and schedules for knocking 
down the pit banks to a stable slope, adding loam to a desired depth, revegetating the site, 
and determining erosion mitigation needs.  Plans will be filed with the local Conservation 
Commission when necessary.   
 
 
4.3.7 Routine Maintenance and Administrative Support Activities 
Watershed maintenance and administrative support activities are necessary to enable other 
Division programs to run efficiently and to preserve infrastructure.  Watershed maintenance staff 
cut grass at all Division facilities each month or as needed and mow all forest roads at least once 
per year.  Reservoir dikes are cut several times per year, and the remainder of the reservoir 
shoreline is also cut regularly to encourage the growth of herbaceous and shrub species.  
Following a storm, plowing and shoveling snow is done around Division facilities and to allow 
access to monitoring locations. 
 
Watershed maintenance staff clean buildings, pick up trash, recycle paper products, and perform 
routine building repairs when needed.  Trucks, boats, and other equipment are inspected and 
maintained as needed.  Support staff handle payroll and other financial matters, run the 
administrative offices, administer PILOT and the Logging Permit programs, and are responsible 
for all vehicle and equipment leases and purchases. 
 
 
4.3.8 Forest Roads 
The internal forest road network in the Wachusett Reservoir watershed provides access for 
important watershed management activities such as forest management, fire protection, water 
quality sampling, patrolling and policing, and emergency access.  There are currently about 70 
miles of roads on Division property in the Wachusett Reservoir watershed.  The condition of 
these roads varies from paved or solid well drained roads that are usable most of the year (about 
20%) to lower quality roads that are often compacted loam with few if any drainage features 
(about 80%).  A systematic evaluation of the Wachusett road system needs to be done on a 
regular basis.  A complete assessment was last done in 2005 through a combined effort of 
Forestry, Environmental Quality, Watershed Ranger, and MEO staff.  GIS datalayers 
documenting all road segments, culverts, and ditches were produced and have guided 
maintenance activities since then.  Updates will be done as needed and be given high priority, 
especially as it relates to emergency response. 
 
Much of the roadwork conducted on the watershed is routine maintenance, but occasionally new 
access roads must be constructed or roads need to be improved to meet higher standards.  The 
Division tries to repair several miles of road each year.  A plan will be developed showing the 
location to be affected, time sequence for planned activities, and details of all procedures to be 
employed.  All proposals will go through an internal review process that will include input from 
Environmental Quality staff, Civil Engineering, the Wildlife Biologist, and the DCR 
archaeologist.  After approval by these individuals, final approval must be given by the 
Wachusett Regional Director before construction can begin.  The necessary approvals or permits 
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from the Department of Environmental Protection, the local Conservation Commission, and any 
other governmental entity with jurisdiction will also be required. 
 
Proper maintenance of forest roads is important to ensure reliable access and to minimize 
problems caused by erosion and sedimentation.  A properly crowned road surface comprised of 
well-packed material with adequate drainage features is the goal for all of the primary access 
roads on Division property.  The secondary roads have less stringent requirements with the 
stability of the surface material being the minimum standard.  This is often met merely by the 
maintenance of a healthy grass cover. 
 
The amount of maintenance required is highly variable from year to year.  Minimum 
maintenance involves annual mowing and the removal of downed woody material following 
storm events.  Re-grading, the addition of gravel, and replacement or repair of drainage 
structures is done on a less frequent basis.  Increased year-round use of the road system has 
caused the overall quality of the road network to decline, however, and Division staff have 
identified approximately 15 miles of road that require improvement beyond ordinary 
maintenance.  The Civil Engineering group will provide oversight for all needed repairs and 
reconstruction activities. 
 
The basic component of a stable road is the proper crowning and ditching of the road to allow 
stormwater to flow off the travel surface and be collected in the roadside ditch.  Storm water 
should be periodically discharged from the roadside ditch to limit the amount of soil and gravel 
washed from an area during a storm event.  The spacing of the relief structures is determined by 
combining site data, such as slope of the road, slope of adjacent woodland, soil type and depth, 
and physical structure of the road.  Relief structures will discharge stormwater not less than 50 
feet from streams or wetlands.   
 
Detention and retention basins will be installed where needed during road reconstruction 
activities to reduce the velocity of stormwater and increase infiltration.  Small sediment traps 
will be installed where larger basins are not necessary.  The traps are formed by excavating a 
shallow depression or by placing an earthen or stone berm across a low area or swale.  The traps 
will be sized appropriately based on engineering calculations of conditions in the field.  
Sediment collected inside of the trap should be removed when it has accumulated to one-half the 
design depth.  
 
Except for emergency repair work, some major bridge work (which may extend beyond dry 
periods), and emergency culvert replacement, road work will be done during dry periods when 
low water flow and stable soil conditions will help mitigate impacts from soil disruption.   
 
Whenever road maintenance work requires disturbance near wetlands, the wetland will be 
protected by properly installed hay bales or industry standard silt fence.  Upon completion of 
road maintenance projects, areas of disturbed soil will be graded and seeded with quick growing 
grass species. 
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Alternative road surface materials may be appropriate in limiting loss of material through 
erosion.  Forest roads that are rarely used may be shaped and seeded with grass.  Yearly mowing 
and culvert cleaning would then be sufficient to maintain these roads.   
 
The Division plans to limit washouts by replacing under-sized culverts with structures that will 
meet standards for a 50-year storm.  Engineering calculations and review are necessary to size 
culverts and design roads that will withstand 50-year storms, and compliance with all applicable 
regulations is essential, including the recent requirement to address wildlife crossing 
considerations when installing new culverts.  Culverts and ditches will be kept open and clear of 
all restrictions in order to prevent the back up of stormwater and the resulting washout.  Beaver 
control structures in use on the watershed will be designed to accommodate the full, specified 
flow of water through the culvert.  In addition, the Division will continue installation of overflow 
spill areas (reinforced, low areas on a road adjacent to major streams) capable of spilling the 
flow from a 100 year flood on major tributaries. 
 
 
 
4.4 Wildlife Management 
The primary goal of the wildlife management program is to minimize or eliminate negative water 
quality impacts caused directly or indirectly by wildlife while protecting wildlife and their 
habitats.  The Division has the responsibility to protect uncommon, rare, or significant species 
and habitats where they occur, but the protection of water quality is always given top priority.  
Active wildlife management is often necessary to protect, encourage, or support rare and 
uncommon wildlife, as well as to protect infrastructure and reservoir water quality. 
 
The Division has developed the following procedures for wildlife management in the Wachusett 
Reservoir watershed.  Additional details can be found in the 2001-2010 Wachusett Land 
Management Plan and in regular weekly, biweekly, and annually published summaries of bird 
harassment activities. 
 
 
4.4.1 Bird Harassment 
The bird harassment program is a year-round effort, although active harassment activities 
generally take place from September until the reservoir freezes and again after ice-out until 
April.  During icy conditions, when boat use is impossible, the Division uses a hovercraft to 
harass birds.  Although some birds are present at the reservoir all day, most leave the roost 
shortly after sunrise, spend the day feeding away from the reservoir, and return to the reservoir to 
spend the night.  As a result, harassment efforts are focused during the late afternoon to early 
evening.  Daily harassment activities on the Wachusett Reservoir are supervised and carried out 
from shore primarily by Environmental Quality personnel.  Watershed Rangers and maintenance 
personnel conduct harassment from boats when necessary.  Staff from the Natural Resource 
section participate in program monitoring, passive harassment techniques, and program 
development.  Active harassment is done using pyrotechnics, boats, and rarely live ammunition. 
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Program activities have been conducted annually since 1993.  The goal of the program is to scare 
birds away from the north end of the reservoir as indicated on Figure IIC-8.  Documentation of 
bird numbers and movement is also important, and weekly counts of roosting birds are done just 
before dark.  Daytime observation and harassment is usually done by a single observer from 
shore unless large numbers of birds (more than fifty) are gathering at the north end of the 
reservoir and refuse to move.  A boat is utilized during the day when gull numbers exceed fifty 
and shore harassment is ineffective.  Evening observation and harassment is done by one or two 
staff on shore and often involves two people in a boat as well.  When bird numbers are excessive 
or birds prove difficult to move, a second boat is occasionally added.  Observation and 
harassment activities occur five to seven days per week, with all observations documented and 
weekly reports of program activities produced and distributed. 
 
A majority of the birds present year round at the Wachusett Reservoir are gulls, but there are also 
hundreds of resident and migratory geese and ducks.  Harassment efforts directed at gulls are 
generally effective against these other birds as well.  In addition, there is a seasonal population of 
cormorants present during the summer and fall.  Although these birds are few in number relative 
to the other species, they usually do not respond to harassment efforts. 
 
Figure IIC-8: Wachusett Reservoir Gull Free Zone 
 
 
In addition to active harassment, several passive techniques have been used such as placing 
netting to exclude birds from critical areas, erecting structures that support “scary-eye” balloons, 
using remote activated sound deterrent stations, and manipulating habitat to discourage bird use.  
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The Division has worked with other state agencies to develop regulations to control solid waste 
landfills.  All municipal solid waste landfills are required to harass and discourage gulls from 
feeding and loafing at their sites, and new landfills must submit a written gull harassment 
program prior to receiving their operating permit.  For the most part, regulations have been 
successful in reducing the number of gulls at area landfills. 
 
There has been a strong effort to reduce the local goose population through an intense population 
reduction program.  Canada goose nests on the reservoir have been located and the eggs in each 
nest treated to prevent hatching.  The goal of this program is the gradual long-term reduction in 
the resident adult goose population.  This program will continue in the future. 
 
The grassy shoreline along the reservoir attracts feeding Canada geese which can impact water 
quality.  These areas will not be cut or maintained in herbaceous cover, and low-growing woody 
vegetation may be planted to replace existing grass. 
 
Gulls are the species of greatest concern with regard to water quality.  Although efforts to 
disperse and move gulls have been successful, long-range control must be focused on reducing 
food resources.  Gulls are able to travel great distances and utilize obscure food resources.  For 
the most part, it is unclear where gulls at Wachusett Reservoir are finding and obtaining food.  A 
multi-year research project has been initiated that will enable the Division to identify, and 
possibly control, alternative food sources as well as provide information on breeding sites and 
seasonal roosting behavior.  More than two hundred gulls will be captured and marked with wing 
tags or leg bands; some will be monitored remotely using satellite GPS units. 
 
 
4.4.2 Aquatic Mammals 
Beaver management issues within the Wachusett Reservoir watershed were addressed in a report 
titled Quabbin and Wachusett Reservoirs Watersheds Aquatic Wildlife Pathogen Control Zones 
(MDC 1999).  This report defines a protection zone where all beaver will be eliminated and 
excluded on a continual basis for water quality protection (see Figure IIC-9).  Situations outside 
the protection zone where water quality or infrastructure is being threatened will be handled on a 
case-by-case basis.  All aquatic mammals removed from the Pathogen Control Zone will be 
checked for Giardia and Cryptosporidium by sending stool samples to a reliable laboratory for 
analysis. 
 
Division personnel encountering problem beaver sites fill out a Beaver Dam Observation Form 
and return it to the Wildlife Biologist and Wachusett Regional Director who decide the most 
appropriate control activity for each site.  Options currently available include water level control 
devices, dam stabilization, culvert protection, or lethal removal.  Site-specific control options are 
chosen based on site conditions, history of the site, and type of damage occurring, and all 
appropriate permits will be obtained when necessary.  The goal is to provide the most effective 
control possible that mitigates the problem.   
 
Lethal removal will only be used if there are significant water quality issues present or if all of 
the following criteria for the site are met:  
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 Beaver are damaging infrastructure (roads, culverts, bridges). 
 Non-lethal means such as water level control devices or fencing would not be effective. 
 The property being damaged is essential and cannot be temporarily abandoned. 
 Lethal measures can be implemented within appropriate laws and guidelines and without 
threat to public safety, domestic animals, or other wildlife. 
 
When lethal measures are to be used, the following procedure must be followed: 
 
 Beaver will be shot or live-trapped and then shot. 
 Two staff will be present at all time.  All staff participating will have a Firearms ID card. 
 Every attempt will be made to retrieve beaver carcasses and bury at a suitable location. 
 Personnel taking part in will take adequate precautions to prevent transmission of Giardia 
and Cryptosporidium and other pathogens. 
 All actions will be detailed on the Beaver Removal Documentation Form for submission 
to the Wildlife Biologist and Regional Director. 
 
Any requests from town officials or private citizens reporting impacts to private lands from 
beaver activities on Division property will be forwarded to the Wildlife Biologist.  The Division 
will provide access by permit to allow others to control beaver on Division property.  Assistance 
will be provided as time allows.  Lethal removal of the beaver will only be considered if all of 
the criteria detailed above are met. 
 
The Division closely monitors beaver activity within the reservoir and removes and discourages 
any active beaver colonies.  While most of the reservoir’s shoreline provides marginal to poor 
beaver habitat because of shoreline structure (riprap, rock), exposure to wind and waves, and 
lack of food resources, there are areas that represent moderate beaver habitat.  Typically these 
areas are located in coves that provide protection and have an adequate supply of woody 
vegetation along the shore.  In order to discourage dispersing beaver from occupying these sites, 
selective cutting to remove preferred woody vegetation will occur at least every five years.  
When planning shoreline maintenance activities, these areas will be given priority. 
 
Muskrat also are potential sources of pathogens and have the potential to damage watershed 
infrastructure.  In situations where muskrat are causing damage to dikes or dams, appropriate 
measures will be used to mitigate the damage.  Measures may include lethal removal of the 
individuals followed by habitat manipulation to discourage reoccupation.   
 
 
4.4.3 Rare or Special Concern Species 
It is the Division’s goal to avoid adversely impacting significant wildlife species or their habitats.  
This will be accomplished primarily through inventory and survey work to locate rare species and 
habitats, coordination with MassWildlife’s Endangered Species and Natural Heritage Program, and 
using appropriate management guidelines and CMPs. 
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Figure IIC-9: Wachusett Reservoir Aquatic Mammal Pathogen Control Zone 
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On certain portions of the watershed it may be feasible and desirable to proactively manage the 
habitat for the benefit of wildlife.  This level of land management is a step beyond habitat 
protection and is focused on habitats or wildlife species that are rare or of special concern on a 
regional or statewide basis.  Some activities might include prescribed burns to enhance a field or 
meadow, selective removal of exotic plants, erecting nesting platforms for certain species of 
birds, or creating brush piles or rock piles in suitable habitat. 
 
While directly protecting rare or endangered wildlife is a priority, the Division recognizes that its 
management activities have the potential to impact common wildlife species as well.  Long-term 
monitoring programs and an in-house review process for all planned land management activities 
will be used to assess the impacts of these activities on the wildlife communities in the 
Wachusett Reservoir watershed, and thereby minimize any adverse impacts. 
 
The Division will examine the feasibility of initiating long-term monitoring of deer herd 
dynamics within the no-hunting zone near the reservoir.  Regeneration plots will be established 
and monitored in both hunted and non-hunted areas to assess the impact of white-tailed deer 
browsing on tree regeneration and growth.  Surveys will be designed in collaboration with 
MassWildlife to monitor deer population trends over time within the no-hunting zone.  If 
necessary, the Division will consider expanding the hunting zone to include more lands east of 
Interstate 190 and possibly to initiate a controlled hunt inside the gated properties that surround 
the reservoir in order to reduce deer densities. 
 
Biological surveys conducted by qualified persons can provide critical additional information 
that will aid Division efforts to protect these resources during land management activities.  The 
Division will encourage studies by qualified individuals, including local college professors and 
students; information from these studies will be incorporated into GIS datalayers for use by the 
Division.   
 
 
 
4.5 Public Access Management 
Public access and recreational use is allowed on portions of Division land in the watershed, even 
though this increases the potential for water quality problems.  A program of public access 
management is necessary to permit public access while still providing adequate water supply 
safety and security.  The 2003 Wachusett Reservoir Watershed Public Access Plan Update 
provides guidance for public activities on Division properties.  See Table IIC-12 and Figure IIC-
10 for a summary of the plan’s policies.  The plan is reviewed regularly and permitted activities 
are evaluated periodically to ensure that water quality is not threatened.  The Division will 
continue to implement and evaluate the current Wachusett Public Access Management Plan, and 
an update will be completed within the next five years. 
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Table IIC-12: Wachusett Reservoir Watershed 2003 Public Access Policy Summary 
Intake Protection Zone  
ACTIVITY A1 A2 B1* B2* C 
Reservoir & Tributary 
Shorelines;  
West Waushacum Pond 
Zone 
Tributary 
Headwaters 
Zone  
VEHICLE ACCESS 
Off Road Driving 
(ORVs, ATVs)        
Snowmobiling        
Bicycling        
FOOT ACCESS 
Walking/Hiking        
Dog Walking       1 
Cross-Country Skiing        
Shoreline Fishing        
Fishing with Waders      2  
Horseback Riding        
Hunting       3 
WATER ACCESS 
Boating – non-motorized      4  
Boating – motorized 
(including “jet skis”)        
Swimming        
Ice Skating/Ice Fishing        
OTHER ACTIVITIES 
Camping        
Picnicking        
Fires & Cooking        
Programs/Assemblies      3  
Trail Clearing/Trail 
Marking/Advertising        
Collecting/Metal Detecting        
 – Public access is allowed in designated areas only  – Activity prohibited 
* All access to this area is currently prohibited for security reasons.  DCR will re-open this area for the allowed uses when conditions permit. 
1 Dogs allowed with hunting permit 2 Upstream of the DCR Dam at Oakdale Power Station on the Quinapoxet River and upstream of the Stillwater River 
confluence with Waushacum Brook. 3 DCR Special Permit required 4 Canoes/Kayaks allowed at: West Waushacum Pond; on the Stillwater River 
upstream of the steel bridge at Muddy Pond Rd.; on the Quinapoxet River upstream of River Rd. turn-off between Canada Mills and Oakdale Power Station. 
 
Public access is allowed in designated areas only.  Any activity that injures or defaces the property of the Commonwealth is strictly prohibited.  All alcoholic 
beverages are prohibited.  Night access is prohibited on DCR land in the Wachusett Reservoir watershed.  See 350 CMR 11.09(2) for complete list of regulations.  
For additional information, contact the Wachusett/Sudbury Watershed Ranger Station at (978) 365-3800 or go to www.mass.gov/dcr/watersupply/watershed/ 
pacc.htm.  In an emergency, contact the Watershed Rangers or the Massachusetts State Police at (508) 829-8410.  
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Figure IIC-10: Wachusett Reservoir Watershed Public Access Management Zones 
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A Watershed Ranger program has been established to provide effective and consistent oversight 
and education of visitors.  Watershed Rangers enforce rules and regulations and also are 
responsible for education and outreach.  Cooperation with state and local police helps with 
enforcement and allows for resolution of any encroachment issues that cannot be settled easily, 
and will be continued.   
 
Watershed Rangers travel throughout the watershed each day interacting with the public.  A 
daily tally of visitor contacts and reported activities is completed for each ranger, as well as 
monthly, quarterly, and annual summary reports.  Staff will start a trend analysis of activities by 
comparing historical data with current statistics. 
 
Much of the inappropriate behavior on Division land is the result of lack of information.  The 
Division will continue to invest in improvements at major public access points.  Regular 
inspections of gates and other access barriers will be scheduled, and additional fences, guardrails, 
and gates will be installed as needed.  Kiosks and bulletin boards with updated displays will be 
utilized throughout the watershed to increase educational opportunities.  Maps that clearly show 
appropriate areas for bicycling, hunting, and fishing will help direct these activities away from 
sensitive resource areas. 
 
Watershed Rangers will continue to strongly promote a number of ongoing efforts to reduce the 
threats from both permitted and inappropriate public access.  A fishing line collection and 
recycling program has removed a significant amount of monofilament line from the shore of the 
reservoir.  Regular trash collection and special trash collection events such as the annual Earth 
Day clean up has been very successful.  Discussions with fishermen warning of the dangers of 
importing invasive exotic plants should help reduce the likelihood of their introduction to the 
watershed. 
 
A description of public access issues is included in each Environmental Quality Assessment 
report.  Information is collected by the Watershed Rangers and by other Division staff in 
conjunction with field inspections of the hydrological features in the watershed. 
 
 
 
4.6 Watershed Security 
The Watershed Security Program provides surveillance of the watershed for potential threats to 
the reservoir from terrorist acts.  The likelihood of contamination of a drinking water supply is 
relatively low, but it is certainly feasible to contaminate a portion of a drinking water system.  
Water suppliers need to be able to respond to any possibility that contamination of the drinking 
water supply may have occurred, to evaluate the credibility of any contamination threat, and to 
identify appropriate response actions in a very short period of time. 
 
Watershed Rangers provide a visible presence in the watershed and are available to monitor for 
and respond to suspicious activities.  Security has been enhanced at key locations throughout the 
watershed and at DCR facilities.  Roadway access has been reduced, and communication and 
coordination with the MWRA has been enhanced.  Incident Command System (ICS) training has 
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been provided for key staff and there is ongoing communication and coordination with a number 
of local Emergency Responders.  The MWRA has prepared a vulnerability assessment, as 
required by the EPA, and the University of Massachusetts has modeled several release scenarios. 
 
 
 
4.7 Infrastructure 
This program includes construction and maintenance of all dams and buildings owned by the 
Division.  Maintenance of DWSP controlled roads is discussed under Land Management 
(Section 4.3).  Watershed infrastructure must be maintained in order to supply an adequate 
quantity of water and to ensure public safety.  Yield, water quality, public safety, and generation 
of hydroelectric power are all considered in making operating decisions.  All environmental 
regulations which apply to the operation and management of the system must be met. 
 
The following information was taken directly or in part from the Wachusett Land Management 
Plan 2001-2010.  Additional documentation and supporting literature can be found within that 
plan. 
 
 
4.7.1 Dams 
Ongoing monthly assessments of the Wachusett dam and dikes will continue, supplemented by a 
Phase 2 inspection in 2008 by Weston and Sampson.  Dam assessments include checking the 
spillway and dam for obstructions, alignment, joint and mortar conditions, seepage, staining, and 
efflorescence.  Dikes are visually inspected for signs of unusual slumping or sloughing, animal 
burrows, crest alignment, surface erosion, signs of piping or liquefaction, and height of 
vegetative ground cover.  There are also weekly phreatic surface data collected at eight 
monitoring wells on the North and South Dikes to help determine if tree roots are causing 
preferential seepage pathways that may threaten to the stability of the dike.  All significant issues 
including maintenance needs will be forwarded promptly to the Regional Director and the 
MWRA.  The North Dike will be regraded and revegetated as needed.  Assessment of any 
smaller dams on Division property will be done, as time allows, by Civil Engineering staff.  
 
 
4.7.2 Civil Engineering Staffing 
The Civil Engineering group at Wachusett has recently been expanded to four positions.  Staff 
are responsible for sewer issues (Section 4.12.2), and also provide supervision, coordination, 
oversight, and assistance for all engineering, construction, and renovation work done by the 
Division.  They are responsible for maintaining records related to reservoir operations and all 
construction and maintenance operations.  Specific tasks related to infrastructure that have been 
proposed for the next five years include slope stabilization and possible reconstruction of the 
lower road at the Wachusett dam, an upgrade to the HVAC system in West Boylston, 
replacement of a storage building roof and installation of a second storage building in Clinton, 
and upgrades to the Lancaster Street staff headquarters. 
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4.7.3 Energy Efficiency 
Agencies of the Commonwealth have been directed by the Governor to make a concerted effort 
to reduce production of greenhouse gases through energy efficiency, use of renewable energy, 
and purchase of greener vehicles.  Small facilities can significantly reduce their energy use 
through a variety of simple energy efficiency practices that include turning off lights when 
leaving rooms, use of ‘smart strips’ to eliminate idle-current loss, switching to fluorescent 
lighting, upgrading heating and cooling systems, and installing new insulation.  The following 
are a sample of specific proposals related to Division facilities and operations:   
 
 Operate equipment only when needed.  Develop instructions for users of equipment to 
turn off equipment when not in use.  Perform periodic night and weekend audits to 
discover what equipment is operating that could be turned off. 
 
 Close draperies or shades.  During the day, close draperies or shades to block the sun in 
summer months and keep them open in winter months to reduce heating and cooling 
requirements.  New shades are being installed in some areas at John Augustus Hall in 
West Boylston. 
 
 Turn off lights.  Turn off lights in offices, conference rooms, kitchens, etc., when not in 
use.  Consider the installation of motion detectors in rooms that are not used regularly. 
 
 Replace inefficient incandescent lights with more efficient alternatives.  Replacing 
one incandescent sign with a LED sign can save 20-30 watts; this has already been done 
at John Augustus Hall. 
 
 Reduce greenhouse gas emissions associated with driving:  Drive more efficiently.  
Request the gas-electric hybrid vehicles when conducting vehicle procurement.  Car-pool 
with other state employees or use public transportation when attending conferences or 
meetings. 
 
 Ensure that thermostats sensors accurately detect the surrounding room 
temperatures. 
 
 
 
4.8 Watershed Protection Act 
The Watershed Protection Act (WsPA; Chapter 36 of the Acts of 1992 and 350 CMR 11.  See 
Volume 1 Appendix A for complete regulation) was passed in 1992 to protect sources of 
drinking water used by Boston and surrounding communities.  The WsPA established protective 
buffers along specific tributaries and other hydrologic features, with limitations or prohibitions 
on particular activities in these areas.  Within 400 feet of the reservoirs and 200 feet of tributaries 
and surface waters (the “Primary Protection Zone”), any alteration is prohibited.  Between 200 
and 400 feet of tributaries and surface waters, on land within flood plains, over some aquifers, 
and within bordering vegetated wetlands (the “Secondary Protection Zone”), certain activities are 
not allowed, including storage, disposal or use of toxic, hazardous, and certain other materials, 
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alteration of bordering vegetated wetlands, dense development, and other activities.  More than 
17 percent of the watershed receives some level of protection due to the passage of the Act, 
although it should be noted that there are a number of exemptions and grandfathering provisions 
that reduce the effectiveness of the associated regulations (see Figure IIC-11).   
 
Some development of regulated parcels is allowed.  The Division continues to use the WsPA to 
encourage improved site design and appropriate land use to protect water quality, rather than 
attempting to prohibit development completely.  Staff work with landowners to develop projects 
that comply with WsPA regulations.  Outreach and education are important for land owners and 
town officials to find common areas of concern about the effects of development on water 
quality and ways to mitigate these impacts. 
 
Administration of the Watershed Protection Act is the responsibility of the Planning group 
within the Environmental Quality section (EQ), who receive support from other EQ staff and the 
Regional Director.  Staff review applications, respond to informal letters, hold official hearings, 
and track the status of applications and projects using a database and GIS datalayers. 
 
There are three primary methods of review used by the Division.  Advisory Rulings are informal 
agency opinions concerning the applicability of the Act to either a property or a proposal and are 
usually answered within two weeks unless there are complex issues involved.  Determinations of 
Applicability result in a formal, recordable answer from the Division on the applicability of the 
WsPA to a property or a proposal.  These must receive action within sixty days, although most 
are handled within thirty days.  Granting of a Variance acknowledges that an activity is taking 
place within a jurisdictional area, but it has been demonstrated that the activity will not impair 
water quality.  All decisions usually include a number of conditions that are necessary to protect 
water resources.  Staff visit each site while the activity is taking place as well as after completion 
to ensure compliance with the decision. 
 
There are still people in the watershed unaware of WsPA jurisdiction.  Staff evaluate public 
notices in local newspapers, compile building permits from watershed towns, and review 
agendas and minutes from planning boards and conservation commissions to search for activities 
that might fall under WsPA jurisdiction.  Letters are sent to property owners reminding them of 
the regulations and asking them to file with the Division.  If the activity is already taking place 
then an inspection is done to determine if the property owner is in compliance with the WsPA 
 
The Planning group, senior management, and other staff from across the Division who 
implement the WsPA continue to meet regularly as part of the Watershed Protection Act 
Working Group (WsPAWG) to discuss confusing or controversial issues and to resolve problems 
related to the Act.  The group ensures that an adequate number of maps, brochures, guidance 
documents, and applications are available to local officials.  Planners attend planning board 
meetings to provide technical assistance and answer questions. 
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Figure IIC-11: Watershed Protection Act Protection Zones in the Wachusett Reservoir Watershed 
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The Watershed Protection Act is meant to coordinate with the Massachusetts Environmental 
Policy Act (MEPA), the Wetlands Protection Act (WPA), and other environmental laws and 
regulations.  Staff review the Environmental Monitor, published twice a month by the MEPA 
office, and comment on projects when applicable.  All comments now follow a standard format 
and are reviewed and approved by the Director and General Counsel.  When applications are 
submitted to the Division for WsPA compliance, staff are careful to check for compliance with 
all other state and federal statutes.  Projects will be reviewed by all appropriate staff to ensure 
that all environmental concerns are addressed at once.  Any project requiring a WsPA variance, 
except for a Single Family House, is required to first file with MEPA. 
 
 
 
4.9 Technical Assistance and Community Outreach 
Municipal officials have significant authority over local land use and development, as well as 
responsibility for enforcing a range of environmental regulations.  The workload is significant, as 
is the necessary knowledge to interpret and administer the regulations.  Most boards in the 
Wachusett Reservoir watershed rely entirely upon volunteers to do this work.  The Technical 
Assistance program seeks to help boards administer regulations and maximize compliance, 
increasing the protection of shared resources.  In addition, the Watershed Protection Act directed 
the agency to “provide a program for technical assistance to communities impacted by this act.”  
 
The Division provides assistance to local boards through project review, site inspections, training 
workshops and literature, and the cooperative development of local regulations.  Staff have been 
assigned one or more town boards and are responsible for the regular review of agendas and 
minutes.  Projects that fall under the jurisdiction of the Watershed Protection Act or any other 
applicable environmental regulation are monitored for compliance and assistance is given to the 
planning boards, boards of health, and conservation commissions as needed.  Assistance can be 
through attendance at meetings, written comments, or engineering review of plans.  All advice is 
documented in writing and added to the appropriate project file. 
 
A number of workshops have been planned for the spring of 2008 on a variety of topics such as 
low impact development and stormwater management.  These will be offered to local municipal 
officials at no cost to encourage attendance.  The Division will continue to provide training 
opportunities with targeted workshops and funding as long as there is local board interest. 
 
Visual aids are often valuable tools to illustrate environmental regulations and simplify rules for 
the general public.  The Division will continue to support municipalities and non-government 
organizations by providing GIS maps and analysis.  In the last few years this has included maps 
for the Princeton Master Plan Subcommittee on Open Space and the Sterling Open Space 
Committee (for land acquisition purposes), updated WsPA maps for each watershed community, 
maps for the Leominster Conservation Commission to aid in their WPA determinations, map 
generated statistics to assist in the transfer of land owned by the City of Worcester to the DCR 
Conservation Restriction program, maps to the Town of Princeton for a joint land acquisition 
project, and a revamped official town map for the West Boylston ZBA.  Assistance was also 
provided to the Tahanto High School Envirothon team, Wachusett Greenways, Massachusetts 
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Audubon, University of Massachusetts (Amherst), and the Central Massachusetts Regional 
Planning Commission. 
 
The significance of pet waste as a potential water quality threat has become increasingly more 
obvious and is now considered a likely source of fecal contamination in many problem areas.  
The Division has begun to work on this topic with town officials and local veterinarians to 
develop and distribute educational materials.  Pamphlets explaining the problem will be handed 
out with dog licenses.  Litter bags dispensers will be provided at several locations in Holden and 
Sterling where dog walking is allowed.  Other strategies the Division will purse include hanging 
posters and a mass mailing to neighborhoods with a large number of dogs. 
 
Technical assistance is also provided directly to private citizens.  Most farmers want to be good 
stewards of their lands and are willing to cooperate once provided with information or financial 
assistance.  Technical assistance including educational literature, help in preparation of grant 
applications for funding, and engineering design work will be provided whenever possible.  
There is a great deal of information available including both published materials and on-line 
sources on a variety of topics.  Funding options are not extensive, but certainly appear adequate 
for the needs of the watershed.  A number of the most problematic agricultural sites have 
received funding from both the Division and from the federal Natural Resources Conservation 
Service in order to add fencing, provide alternate water sources, cover manure piles, and reduce 
erosion in heavily traveled areas.   
 
 
 
4.10 Interpretive Services 
The Interpretive Services Program provides public education for students, local residents and 
visitors on the importance and values of watershed protection.  Educational programs are an 
effective way to protect watershed resources by instilling a better understanding and appreciation 
of the stewardship of natural resources.  Many water suppliers incorporate interpretive services 
into watershed protection programs to enhance water quality and resource protection.   
 
The Division has an established program of public education.  Education is provided through 
school programs, interpretive programs on Division properties, Watershed Ranger contact with 
visitors, and the bi-annual publication of the Downstream newsletter.  Wachusett Education 
Programs include teacher workshops, school programs, and professional conference 
presentations throughout the Wachusett Watershed and occasionally in MWRA communities.  
Staff provide school and public programs regarding the watershed, the agency’s purpose, and the 
history and value of the reservoir.  Staff also organize and disseminate educational materials 
related to the ‘water section’ of the Massachusetts Envirothon. 
 
Stillwater Farm has been developed as a seasonal interpretive site, providing information about 
the agency mission and the Wachusett Reservoir watershed.  Educational materials, displays and 
an operational plan for Stillwater Farm will be developed following a survey of users to expand 
the educational use of the site. 
 
DCR 2008 Watershed Protection Plan Update  79 
Volume IIC: Wachusett Reservoir Watershed   
All interpretive trails and displays will be inspected on a regular basis for maintenance and to 
check for vandalism. 
 
Interpretive programs can be a cooperative effort.  The Division will continue to maintain a 
relationship with educational and interpretive groups for assistance in designing and creating 
professional interpretive materials. 
 
 
 
4.11 Water Quality Monitoring 
The Division has a comprehensive water quality monitoring program that is used to screen for 
potential pollutants, to measure the effectiveness of watershed management programs, to better 
understand the responses of the reservoir to a variety of physical, chemical, and biological 
inputs, and to assess the ecological health of the reservoir and the watershed.  Division staff 
collect water quality samples from the reservoir and tributaries and provide analysis for physical 
and biological parameters.  All bacteriological and chemical analyses are performed by the 
MWRA at their Southborough and Deer Island laboratories.   
 
Environmental Quality staff routinely sample fifty-four stations on thirty tributaries in the 
watershed (see Figure IIC-12).  Additional stations are sampled occasionally to support special 
studies or potential enforcement actions.  Each tributary station is sampled weekly throughout 
the entire year, as long as there is adequate flow.  Temperature and conductivity is measured in 
the field and samples are collected for bacterial analysis and measurement of turbidity. 
 
Samples are also collected six times per year from nine tributary stations and analyzed for 
alkalinity, conductivity, nitrate-nitrogen, nitrite-nitrogen, ammonia, total phosphorus, total silica, 
UV-254, total suspended solids, and total organic carbon.  Monthly samples for the same 
parameters plus metals are collected from the Quinapoxet and Stillwater Rivers.  Flow at these 
stations is calculated using rating curves established by USGS. 
 
Biomonitoring has been used periodically to supplement routine water quality sampling.  Biotic 
communities are able to integrate the effects of short-term environmental stresses and therefore 
reflect impacts of intermittent or low-level pollution events better than routine sampling.  The 
Division compares macroinvertebrate communities at different stream sites and uses a variety of 
numerical measurements (metrics) to calculate site impairment.  Some sites have been sampled 
ten times during the past twenty years as part of a regular assessment of the biotic communities, 
while others have been sampled only on an occasional basis.  Bioassessment of these locations 
has helped to identify problems and to document improvements following remediation efforts.  
Another round of sampling is scheduled for 2008. 
 
Precipitation data from NOAA weather stations in Worcester and Fitchburg, from the USGS station 
on the Stillwater River in Sterling, and from a rain gauge in West Boylston are collected daily to 
help interpret water quality data and determine impacts from storm events.  The Division continues 
to work with the University of Massachusetts to improve precipitation monitoring capabilities.   
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Figure IIC-12: Wachusett Reservoir Watershed Sampling Stations 
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Measurement of snow pack, modeling of water quality impacts from storm events, and assessment 
of historical data are currently being considered. 
 
Temperature, dissolved oxygen, pH, and conductivity profiles are measured weekly at the 
primary station in the reservoir in conjunction with routine plankton monitoring at two or three 
depths depending upon profile data.  Quarterly samples for nitrate-nitrogen, ammonia-nitrogen, 
total Kjeldahl nitrogen, total silica, alkalinity, total phosphorus, and UV-254 are collected from the 
epilimnion, metalimnion, and hypolimnion.  Bacteria sampling is conducted once or twice per 
month at twenty-three reservoir stations to document the relationship between seasonal bacteria 
variations and roosting populations of gulls and geese on the reservoir as well as to illustrate the 
impact of harassment on birds and bacteria concentrations. 
 
Weekly or twice weekly collection of Wachusett Reservoir plankton are done from the back of 
the Cosgrove Intake or from a boat at Station 3417 (Basin North) in order to detect increasing 
concentrations (blooms) and potential taste and odor problems, and to recommend copper sulfate 
treatment when necessary.  The MWRA quickly mobilize staff and apply copper sulfate at the 
surface or at depth depending upon the location in the water column of the problem species.  The 
need for reservoir treatment has grown more infrequent and there have been no recent episodes 
with significant numbers of taste and odor complaints. 
 
 
4.11.1 Aquatic Invasive Species 
Division staff previously discovered significant populations of two invasive alien aquatic plants 
(Eurasian water-milfoil and fanwort) growing in the Thomas Basin just upstream of the reservoir.  
A control program was designed and implemented in 2002 and has continued to the present in 
cooperation with the MWRA.  The main components of this program are deployment of floating 
fragment barriers, deployment and maintenance of benthic barriers, annual hand-harvesting 
efforts, and routine scouting throughout the reservoir system by Division staff to ensure early 
detection of pioneering infestations.  The program has been successful to date, and there has 
been very little expansion of the original infestation. 
 
The invasive nature of the two species requires a long-term commitment to annual control efforts 
in the upper reaches of the Wachusett Reservoir system if their dispersal into the main basin is to 
be prevented.  To meet this challenge, DCR and MWRA will continue to work collaboratively to 
sustain annual control efforts and refine the control program as necessary.   
 
In response to alerts about new infestations of the invasive diatom “Didymo” (Didymosphenia 
geminata) in New England, Division staff implemented a monitoring program using artificial 
substrates consisting of glass slides mounted on cinder blocks.  Artificial substrates provide a 
surface for colonization by attached algae and other organisms (“periphyton”) and deployment of 
glass slides is a standard technique for investigation of this component of aquatic communities.   
  
Artificial substrates were deployed in October, 2007 at the USGS gauging stations on the 
Quinapoxet and Stillwater Rivers, the major tributaries to Wachusett Reservoir.  These substrates 
were checked and replaced on a monthly schedule since deployment (river stage and ice 
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conditions permitting).  Results to date have been negative for Didymo.  Routine inspection and 
renewal of artificial substrates at the monitoring stations will continue in 2008 and likely for 
years to come.  This monitoring program will facilitate early detection of Didymo should it ever 
enter the rivers comprising the Wachusett Reservoir watershed. 
 
 
4.11.2 Data Maintenance and Reporting 
MWRA personnel collect a regulatory fecal coliform sample from the new John J. Carroll Water 
Treatment Plant at Walnut Hill in Marlborough five times per week and also collect a weekly 
sample from the Cosgrove Intake in Clinton to maintain the historical record.  Division personnel no 
longer collect a daily sample from the Cosgrove Intake. 
 
All fecal coliform, conductivity, turbidity, and associated precipitation data collected are stored by 
the Division in a digital spreadsheet.  Nutrient data is maintained by both the MWRA and DCR.  An 
electronic file of plankton data is also maintained by DCR in West Boylston.  All data generated are 
discussed in annual water quality reports published by the Division. 
 
The Division previously published a summary of ten years of water quality data (1988-1997) and 
is currently compiling a second ten year report (1998-2007) that will include fecal coliform, 
conductivity, nutrient, and macroinvertebrate data from all Wachusett tributaries.  The report will 
compare water quality data from different subbasins and will also refer back to the previous 
assessment report to help illustrate water quality trends and to establish priorities and needs for 
various watershed programs. 
 
 
4.11.3 Alternative Indicators 
The Division continually reviews its sampling programs to address changing priorities as well as 
to incorporate new methods and regulatory requirements.  All monitoring programs are 
developed and executed in coordination with the MWRA.  Division and MWRA staff hold 
quarterly Water Quality Sampling and Analysis Team (WQSAT) meetings to review and 
evaluate sampling locations, frequency, and parameters.  The team recently agreed to switch 
from fecal coliform to E. coli for routine bacterial monitoring in the tributaries, and have been 
discussing the possibility of looking at alternative indicators to help determine specific sources 
of contamination.  Other modifications will be made as needed if water quality conditions 
change and problems are noted, and to help locate occasional sources of contamination.  Samples 
will also be collected to support any potential enforcement actions required by Division staff.   
 
It is occasionally very difficult to pinpoint the source of bacterial contamination in tributaries.  
Fecal coliform and E. coli are not specific to humans.  Dogs, farm animals, birds, or wildlife 
could also be the cause of the contamination.  A number of alternative indicators or methods 
have been considered for use, such as optical brighteners, personal care products, genetic 
identifiers, and source specific organisms.  Several universities and agencies have begun to 
develop genetic libraries that may allow microbial source tracking with reliable identification of 
the specific organism that is the source of the bacterial contamination.  The Division is 
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considering the possibility, pending availability of funds for sending samples to the New York 
City lab for analysis. 
 
One of the emerging groups of alternative indicators includes many products now viewed as 
contaminants with unknown water quality impacts.  Pharmaceuticals and personal care products 
(PPCPs) include a large number of chemicals that are being discharged to water resources around 
the world.  Specific information on concentrations, distribution, and both short term and long 
term effects are poorly known.  The Division will determine if sampling and analysis of some of 
these substances is feasible, and if so, formulate a sampling plan to determine the potential extent 
of the problem in the watershed. 
 
Stormwater carries a wide range of pollutants and stormwater management is probably the most 
important program for the immediate future in the Wachusett Reservoir watershed.  Some storm 
event sampling takes place as part of the routine sampling program because samples are 
collected four times per week regardless of the weather.  Staff resample at certain stations 
following some storm events to determine how quickly bacteria concentrations return to pre-
storm levels.  Storm event samples are also collected downstream of suspected problem sites.  
Future sampling above and below stormwater management structures will be considered to help 
assess effectiveness.  The Division hopes to expand the stormwater sampling program to better 
understand the impacts from stormwater and to document improvements in the watershed. 
 
 
 
4.12 Environmental Quality Assessments 
Sanitary surveys were an integral part of the protection measures described within the original 
Watershed Protection Plan that was completed in 1991.  They included an inventory of 
resources, an evaluation of current activities and conditions, a determination of existing and 
potential threats to water quality, and recommendations for corrective actions.  The Wachusett 
Reservoir watershed was subdivided into three sanitary districts for the purpose of scheduling the 
completion of sanitary surveys on a rotating three-year basis, and the initial set of three reports 
were completed in the early 1990s. 
 
Significant updates to the Wachusett Watershed Protection Plan were completed at the end of 
1998 and during 2003.  Changes included realigning the watershed into five basins: Reservoir, 
Thomas Basin, Quinapoxet, Stillwater, and Worcester (see Figure IIC-5).  Reports are now 
generated annually on a five-year rotating basis addressing one basin per year.   
 
The plan updates recognized that previous sanitary surveys, while useful, were fairly general 
both in their inventory of resources and in their identification of specific threats and corrective 
measures.  The challenge of watershed management is to identify and quantify all potential 
threats to water quality and the pollution transport pathways within the watershed, and then use 
this knowledge to eliminate or reduce these threats.  In order to improve the effectiveness of 
watershed protection efforts, the Division decided to refine the process and complete a much 
more detailed inventory and assessment of each basin at the subbasin level.  A total of fifty-
seven subbasins were identified in the five Wachusett basins, many with years of tributary-
DCR 2008 Watershed Protection Plan Update  84 
Volume IIC: Wachusett Reservoir Watershed   
specific water quality data.  To distinguish these reviews from the annual sanitary survey 
conducted by the DEP under the Surface Water Treatment Rule, it was decided to refer to these 
assessment reports as Environmental Quality Assessments (EQAs).   
 
Each Environmental Quality Assessment report includes a basin overview plus individual 
subbasin chapters with detailed information on hydrology and natural resources, land use and 
demographics, tributary water quality, and a listing of both actual and potential threats.  Subbasin 
based information allow Division staff to develop specific recommendations at the subbasin and 
basin level.  General recommendations are important, but detailed plans targeting subbasin 
specific problems help produce tangible goals, quantify progress, and simplify assessment of 
remediation efforts. 
 
An initial series of reports has been completed and staff are currently returning to each of the 
five basins for updates.  This second round of EQAs will focus on updated hydrology and land 
use information, any significant changes in water quality, and an extensive inventory and 
assessment of existing and potential threats for each of the subbasins.  The status of all 
recommendations made during earlier assessments will be included, along with a new list of 
recommendations for each subbasin and an overall prioritized list of recommendations for the 
basin including a proposed timeline of actions. 
 
Working maps for each subbasin are generated using GIS datalayers including USGS 
topography, DEP tributaries and wetlands, stormwater infrastructure, and assessors’ map parcels 
digitized by the Division.  These maps were then taken into the field and checked for accuracy. 
 
Division personnel conduct extensive field inspections of all contributing subbasins.  Each 
tributary is walked, stormwater drainage systems investigated, and the perimeter of the subbasin 
checked to see if mapped hydrology conformed to actual field conditions.  Additional drainage 
ditches or unidentified wetland areas are noted.  Corrections to existing hydrology datalayers are 
drawn on field maps and updated by the Division GIS specialist. 
 
Land use within the watershed has a strong influence on hydrology and water quality.  Different 
land uses have been linked to differences in loading rates of fecal coliform and nutrients, and can 
strongly impact the amount and velocity of runoff during storm events.  It is important to 
consider both current and historical land uses as well as potential future land uses to help 
determine how best to develop and implement protection measures for the watershed. 
 
Division ownership is presumed to be the most protective land use in the watershed for water 
quality purposes.  Use restrictions are easier to establish and to enforce when the land is under 
direct control.  A GIS datalayer of current Division ownership is used to assess the amount of 
protected acreage.  Land use was previously assessed using data gathered and interpreted in 1999 
which was the most current available at that time.  Updated land use data will be utilized when 
available to detect changes over time. 
 
All water quality data in annual reports and in the most recent ten-year water quality summary is 
reviewed for each assessment, but only significant changes are addressed.  When routine data are 
used in conjunction with field investigations it is possible to identify and locate existing pollution 
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problems.  Additional sampling may be implemented to verify suspected sources of bacteria or 
other contaminants.  A review of all water quality investigations initiated within each basin 
during the past five years is also done. 
 
The most important component of each EQA report is the inventory and assessment of existing 
and potential threats for each subbasin, and the subsequent development of mitigation measures 
to correct problems.  Threat assessment and remediation efforts continue to be carried out under 
the auspices of a number of interrelated programs using Division staff.  There are five specific 
categories that were deemed the most important for maintaining water quality: compliance with 
environmental regulations, wastewater management, stormwater management, agriculture, and, 
hazardous materials.  Each category is addressed separately in the five sub-sections that follow. 
 
Once information is compiled and reviewed, it is summarized and presented as a basin overview 
and as individual subbasin chapters with detailed information on hydrology, land use, water 
quality, and both potential and existing threats.  Subbasin based information allows staff to 
develop specific recommendations at the subbasin and basin level.  Recommendations are 
prioritized and include a proposed timeline of actions.  Publication of EQAs takes place about 
twelve months after the start of data collection, and will be completed on a five year rotating 
basis.  An annual assessment of the status of all recommendations will published early each 
summer. 
 
 
4.12.1 Compliance with Environmental Regulations 
Division staff use the existing regulatory framework and existing regulatory entities to the fullest 
extent possible to help prevent water quality threats.  The program emphasizes enforcement of 
existing regulations, and the development of new regulations where needed.  A listing of the 
most important regulations, the issues involved, and the specific roles Division personnel might 
take in any enforcement action is included in Volume 1, Table I-16.  A number of regulations are 
confusing or appear contradictory, and staff need to make a significant effort to evaluate and 
understand all federal, state, and local regulations that cover activities in the watershed. 
 
Division staff enforce all Watershed Protection Act regulations found in 350 CMR 11.00 and 
coordinate with the DCR General Counsel, DEP and EPA regulators, and other agency officials 
to promote compliance (see Section 5.8 and Volume I, Appendix A).  Site inspections, 
Watershed Ranger contacts, environmental assessments, and communication with local officials 
help identify possible violations of state and federal regulations.  Independent enforcement is 
possible, but a cooperative effort is usually much more effective.  The Division has successfully 
resolved several significant erosion and sedimentation issues in conjunction with the DEP and 
EPA. 
 
The Watershed Protection Act is meant to coordinate with the Massachusetts Environmental 
Policy Act (MEPA), the Wetlands Protection Act (WPA), and other environmental laws and 
regulations.  Staff review the Environmental Monitor, published twice a month by the MEPA 
office, and comment on projects when applicable.  Staff are careful to check for compliance with 
all other state and federal statutes when applications are submitted to the Division for WsPA 
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compliance.  Any letter sent to an applicant will be reviewed by staff to ensure that all 
environmental concerns are addressed simultaneously. 
 
Recently updated stormwater regulations are unclear and possibly contradictory.  Local 
conservation commission members are mandated to enforce the regulations, but need clear 
guidance on this new set of rules.  Senior staff will coordinate with counterparts at DEP to help 
resolve confusing issues and assist in regulatory enforcement. 
 
 
4.12.2 Wastewater Management 
Division staff work with local and state officials to seek compliance with applicable regulations 
to ensure wastewater is handled safely at all sites in the Wachusett Reservoir watershed.  A 
majority of homes, businesses, and industries within the Wachusett Reservoir watershed 
continue to use on-site wastewater disposal systems although there are also areas that are 
sewered.  An on-site system that is functioning properly should not cause contamination of 
groundwater or surface waters, but some systems are located improperly in areas of poor soils or 
high groundwater, are poorly designed, or are simply outdated and in need of repair or 
replacement.  Documentation of the locations and conditions of these systems in the watershed is 
very important in assessing overall watershed health.  The threat from on-site wastewater 
disposal was ranked high in 1991 and in 1998, and the Division invested $83 million to help 
install sewers in West Boylston and expand the system in Holden to alleviate this source of 
contamination.  The disposal of wastewater remains a moderate threat to water quality. 
 
All Board of Health meeting minutes and files are reviewed monthly to help track repairs and to 
ensure that new septic systems are appropriately designed and located.  Plans for wastewater 
disposal are reviewed as part of WsPA filings, and any deficiencies are promptly identified and 
included in the final disposition of the application.  The Division maintains good working 
relationships with all local Boards of Health, and provides, upon request, technical assistance. 
 
The Division will investigate the possibility of a financial assistance program similar to that used 
in the New York City watersheds to help subsidize septic system repairs and regular pumping.  
Public education that emphasizes the importance of septic system maintenance will be part of 
any assistance program.  A variety of federal, state, and private funding sources could be 
considered. 
 
A database of existing septic systems in the watershed would be a useful tool to track problems, 
repairs, and pumping frequency.  An earlier attempt to develop a complete and accurate record in 
the past was not successful, but the idea will be reevaluated. 
 
Division staff will continue to investigate all reports of failing septic systems and impacts to 
water quality.  Weekly water quality monitoring of tributaries is reviewed for any dramatic 
increases in fecal coliform concentrations that may be linked to problems with septic systems or 
sewers.  The use of alternative indicators will be added to regular monitoring where appropriate.  
If problems are identified, the Division will immediately try to resolve any issues in a 
cooperative effort with the owner, the local Board of Health, and, if necessary, DEP.   
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The expanded presence of sewers in the watershed should improve water quality, although 
problems with system failure or overflow are still possible.  The Division will consider 
requesting a complete audit of the system including items that should have been included as well 
as potential improvements that might not have been originally considered in the original design.  
The Division will ensure that municipal alarm systems and response plans are functional and 
appropriate. 
 
Management of the municipal sewerage system is handled jointly by the MWRA, Division Civil 
Engineering staff, and the towns or their consultants.  Civil Engineering staff prepare quarterly 
bills for user communities, including the cost of operations and maintenance when applicable.  
Staff meet monthly with town officials to discuss issues including routine maintenance and day-
to-day operations, distributing information as well as listening to any concerns.  Officials from 
the City of Worcester, representatives from the MWRA, and state legislators are occasionally 
included in these discussions to provide updates. 
 
The Division has a signed sewer use agreement with the City of Worcester, with the town of 
West Boylston, and with Anna Maria College.  Neither Holden nor Rutland has been willing to 
sign an agreement, although discussions with Rutland are underway.  The Division will 
aggressively pursue an agreement with these two communities. 
 
The MWRA currently conducts all maintenance activities for the trunk and relief sewers and is 
in the middle of a multi-year study of the condition of the sewer lines, checking for malfunctions 
or defects.  The towns are responsible for conducting all operation, maintenance, and repair 
activities on their own lines that discharge into the trunk or relief lines.  Towns will be 
encouraged to investigate inflow and infiltration in key segments of their sewer lines. 
 
Encroachments are identified by MWRA or Division Civil Engineering personnel during regular 
sewer inspection walks.  A listing of all properties with easements is being created to facilitate 
notification of landowners with reminders of their obligations.  When encroachments are 
identified, the Division sends the property owner a certified letter seeking acceptable resolution 
to the problem.  If appropriate action is not taken by the owner, MWRA crews remove the 
encroachment and bill the town.  Most residents have been willing to cooperate with the Division 
and the MWRA. 
 
Connection to the municipal sewer is now mandatory in West Boylston; the Division will work 
with town officials to ensure enforcement.  The Division will also strongly encourage 
connections where available in Holden, and in Rutland once capacity issues are resolved.  
Funding from state, federal, or private sources to assist with low cost or no cost connections will 
be investigated. 
 
Information obtained from town officials on sewer connections in Holden and West Boylston is 
maintained in a database that is updated twice per year.  The database includes owner 
information, property address, subbasin, and date of connection, and a GIS datalayer is 
maintained to help illustrate sewered areas (see Figure IIC-7).  Regular calculations of the 
percentage of connected properties in each subbasin are done.  A second database documenting 
sewage flow at a few significant locations is updated monthly.  The Division will work with 
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towns to investigate the possibility of an increase in flow monitoring locations to help improve 
billing, as well as to document possible problems with inflow and infiltration. 
 
Annual water quality data will be examined and compared with historical data to document any 
trends due to sewer construction.  A water quality report covering the ten year period from 1998-
2007 should highlight any water quality improvements possibly related to sewers and will be 
published by early 2009. 
 
 
4.12.3 Stormwater Management 
Stormwater is the transport mechanism for many of the pollutants that could eventually reach the 
reservoir or tributaries.  The Division has made significant progress dealing with land use and 
some of the other activities that were of greatest concern to water quality in previous watershed 
plans.  Stormwater management now is the most important program for the immediate future in 
the Wachusett Watershed and has been assigned a high priority.   
 
Staff need to concentrate on how stormwater impacts water quality and determine how best to 
control pollutants at the source and through downstream stormwater best management practices.  
In subbasins with no current water quality problems, protection will be provided to prevent 
future degradation.  In subbasins with documented water quality problems, remediation will be 
provided.  Measures will be implemented in advance of proposed development, whenever 
possible, to prevent future problems and to provide benchmark data to assess impacts. 
 
The Division will continue to work with state and local highway departments to improve 
infrastructure in areas where reconstruction is proposed.  A report has recently been completed 
that identifies all direct discharges to the reservoir and proposes measures to treat or remove 
them.  BMPs will be designed and constructed in cooperation with state and local officials and 
the MWRA as soon as possible to reduce the threat from untreated stormwater and to reduce the 
likelihood of spills reaching the reservoir. 
 
Subbasins in the Wachusett Reservoir watershed were originally assigned priority levels in 1999 
using land use based modeling of loading rates.  Subbasins were given different priority ratings 
for three parameters: fecal coliform, phosphorus, and nitrate.  Subbasins were re-assessed in 
2006 and priority ratings assigned using eighteen years of fecal coliform data, eight years of 
phosphorus and nitrate data, and turbidity data from 2006.  Recommendations were made to 
consider the potential for the development of BMPs or innovative treatment devices in a number 
of subbasins.  Previous watershed protection plans have also called for installation of BMPs.  
 
Not every BMP will immediately impact water quality in the reservoir in a positive manner, but 
the potential reduction of pollutants is a desirable goal.  The Division will assess the technical 
feasibility of developing a stormwater BMP retrofit in priority subbasins to improve water 
quality once all prioritized work adjacent to the reservoir has been completed.  The assessment 
will address available land, slopes, soil types, potential cost, etc.  Some of this work may already 
have been done in previous stormwater projects completed by consultants.    
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One or two sites in priority subbasins will be selected as promising locations after completion of 
the direct discharge work, and staff will then design and build a BMP or put the project out to 
bid.  Division staff will discuss and agree on a treatment method, and then approve a design that 
includes provisions to sample inflow and outflow water quality in order to monitor effectiveness. 
 
The Division has begun to work closely with federal and state regulatory agencies to prevent 
stormwater transport of pollutants from reaching water resources.  Developers that will disturb 
more than an acre of land are required to file with the EPA for a Construction General Permit 
(CGP) and to create and implement a Stormwater Pollution Prevention Plan (SWPPP).  Most 
industries are required to obtain a multi-sector general permit (MSGP) from the EPA.  All 
significant stormwater discharges in the Wachusett Reservoir watershed also require submission 
of a SWPPP and associated paperwork (BRP WM09) to the DEP.  There previously was limited 
interest in actively pursuing these projects for compliance; a cooperative monitoring and 
notification process has been developed now that the Division has elevated the importance of 
stormwater management.  Staff continue to review and develop an understanding of all federal, 
state, and local stormwater regulations, and obtain official interpretations from senior 
management to effectively provide guidance and enforce the rules. 
 
A complete list of all construction sites required to obtain the EPA CGP and the businesses 
required to obtain the MSGP will be maintained using field inspections, review of Watershed 
Protection Act applications, information from planning boards and conservation commissions, 
and from the list available on the EPA NOI website.  Any sites that have applied directly to the 
DEP for a BRP WM09 review and approval of stormwater discharges to outstanding resource 
waters will also be included on the list.  Any developers or industrial facilities that have not 
applied for necessary EPA or DEP stormwater permits will be sent a letter and informed of their 
responsibilities.  The letter will originate with the Division and a signed copy sent to DEP.  If no 
response is received within thirty days, the Division will ask DEP to send a second letter.  Legal 
action will be pursued if this does not result in a prompt response. 
 
SWPPPs developed with each application are reviewed by Division staff, who also visit the site 
(independently or with DEP staff) and submit comments on the plan and conditions in the field 
to the DEP.  DEP staff will write to the applicant noting either approval of the SWPPP or 
identifying deficiencies.  Deficiencies could include conditions that need to be corrected or 
requests for additional information that was not submitted.  A copy of this letter will be sent to 
the Division.  Once a completed SWPPP has been accepted by the DEP, the Division will 
establish a regular schedule of inspections during both dry and wet weather to make sure that 
appropriate measures are being implemented as outlined in the SWPPP.  Division staff will 
notify the owner and the DEP if additional actions are needed.  If the applicant is unwilling to 
comply, enforcement action will be initiated with the assistance of the DEP, EPA, and the DCR 
General Counsel.  All actions associated with generation of SWPPPs and the inspections that 
follow will be documented electronically by the Division to help with organization and 
scheduling. 
 
Town officials do not have any authority over federal or state stormwater permits.  The local 
conservation commissions and planning boards, however, should be interested in knowing that a 
SWPPP has been or should be prepared since they require compliance with DEP stormwater 
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management standards, including erosion and sediment control.  Division staff will transmit this 
information as part of the technical assistance provided at meetings or through regular 
conversations.  Division staff will also provide assistance, if requested, with municipal 
stormwater plans. 
 
Drywells and other stormwater infiltration devices also require permits under the Massachusetts 
DEP Underground Injection Control (UIC) program, although there is no fee associated with the 
permit.  The Division will maintain a database of all locations with UIC stormwater infiltration 
permits, supplemented with additional information obtained during field inspections and file 
review. 
 
Quantification of pollutant loading due to stormwater runoff is essential to help establish 
remediation priorities.  A number of storms have been sampled over the past several years, and a 
considerable amount of data generated to help document the impacts from stormwater.  Limited 
sampling of stormwater management structures has been attempted.  Assessment of the impacts 
from storm events will be included in the ten year summary of tributary water quality scheduled 
for publication in early 2009. 
 
Town and state records of stormwater drainage systems have been obtained and field inspections 
done to verify locations.  A draft GIS datalayer of drainage structures has been developed and 
was used to help determine where contaminants from a particular source might be carried; 
additional fieldwork was done to help verify information and correct mistakes.  The Division 
will update and expand this datalayer to include piping and directional flow so that it can be used 
to show stormwater pathways through the watershed. 
 
 
4.12.4 Agriculture 
Agricultural operations include large dairy farms, cultivation of crops, and small hobby farms.  
Even a few animals, however, in close proximity to a tributary can cause serious water quality 
problems.  Division staff will try to work cooperatively with land owners to find solutions that 
allow agricultural activities but still protect water resources. 
 
Agricultural operations are identified using an existing database, town records, GIS land use 
information, and field inspections.  Each site will be inspected at a minimum once every five 
years as part of the rotating environmental quality inspection schedule detailed previously in 
Section 4.12 (EQAs).  Annual inspections of significant sites and an annual status report of all 
agricultural operations in the watershed will be produced as part of the yearly water quality 
report.  Site inspections will be documented and the database updated to include information on 
the type of operation, the number and type of animals present, the location of any wetland or 
tributary, the status of any BMPs, and details of any actual or potential threat to water quality.  
An effort will be made to meet with the owner in the field and discuss any problems and possible 
solutions.  A letter repeating all suggestions with a proposed timeline will be sent to the owner 
upon return to the office and a copy placed in a site specific file. 
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If BMPs are deemed necessary, then follow-up visits will occur to document timely and proper 
installation.  If problems are suspected, then stormwater monitoring downstream of the sites will 
be initiated, and the use of alternate indicators will be considered to help track contamination 
from specific animals.  Research projects with local colleges and universities or with experts in 
other parts of the country will be considered. 
 
Many of the agricultural operations in the watershed are small and pose little actual threat to 
water quality.  The Division did identify twelve sites in the 1998 Watershed Protection Plan that 
were deemed significant based on proximity to the reservoir or due to the large numbers of 
animals present.  A recent review of these agricultural operations suggests that restriction of 
animal access to resource areas and the proper use of BMPs have reduced the likelihood of any 
water quality problems at ten of the twelve sites. 
 
Two of the original twelve agricultural operations still have conditions and practices that threaten 
water quality.  Both locations have up to one hundred livestock (cows, bison) present on steep 
slopes.  A number of best management practices are in use, but animals still have access to 
resource areas and contaminants from steep hillsides are reaching wetlands.  The two owners are 
cooperating with the Division and will implement additional BMPs as soon as plans are 
developed and funding is available.  Staff will continue to work with the farmers and help to 
obtain funding if possible. 
 
Massachusetts Surface Water Supply Protection regulations at 310CMR 22.20B(1) states “No 
stabling, hitching, standing, feeding or grazing of livestock or other domestic animals shall be 
located, constructed, or maintained within 100 feet of the bank of a surface water source or 
tributary thereto.”  310CMR 22.02 defines a tributary as “any body of running, or intermittently 
running water which moves in a definite channel, naturally or artificially created, in the ground 
due to a hydraulic gradient, and which ultimately flows to a Class A surface water source…”  
The DEP requires the Division as the water supplier to enforce this regulation in the Wachusett 
Reservoir watershed.  The implication of this rule is that every water conveyance, be it a ditch, 
intermittent stream, or stormwater runoff channel, is subject to the 100 foot buffer zone, 
regardless of mitigating factors such as hydrologic characteristics or the use of BMPs.  In some 
cases, strict compliance with the buffer zone is difficult, especially considering that the rule does 
not exclude sites which have been used by animals for years or even for sites that are down 
gradient of the tributary.  Even though animals may be located downgradient from a tributary, 
the presence of wetlands, floodplain and other natural or man-made conditions may cause 
microbial contamination to impact the tributary.  DEP has decided to foster a cooperative 
approach with animal owners that recognizes that there might be mitigating circumstances which 
will allow consideration of these factors in any enforcement decision.  DEP is confident, 
however, that DCR staff will adequately address water quality issues in these situations. 
 
Most farmers are willing to cooperate with this restriction if they are provided with useful 
information or financial assistance.  A number of the most problematic sites have already 
received funding to add fencing, provide alternate water sources, cover manure piles, and reduce 
erosion in heavily traveled areas.  Staff will continue to seek, if possible, additional funding 
sources. 
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4.12.5 Hazardous Materials and Waste 
Hazardous materials and waste are used, stored, and transported throughout the watershed.  The 
Division has decided to focus on monitoring state and local databases to help document where 
these materials are located, verifying that all facilities are in compliance with applicable 
regulations, and responding to any spills or accidental releases in the watershed.  Spill response 
is addressed in greater detail in Section 4.13 (Emergency Response). 
 
DEP staff share information on a monthly basis with DCR on permit applications that are filed 
with all bureaus in MassDEP Central Region.  This procedure provides DCR and DEP staff the 
opportunity to communicate during the permitting process, and is another way that DCR can 
track new and on-going projects in the watershed, including waste generators, solid waste and 
recycling facilities, as well as other EQA related issues such as wastewater permits and water 
treatment facilities. 
 
 
4.12.5.1 Facilities 
A complete list of all facilities suspected of using, storing, or generating hazardous materials or 
wastes is under development and an inspection schedule will be produced.  Federal (EPA), state 
(DEP, DFS), and local sources will be utilized, including Resource Conservation and Recovery 
Act (RCRA) data, listings of underground and above ground storage tanks, and records from the 
DEP’s Underground Injection Control Program.  No inspections have been done for several 
years; the Division recently created a file of West Boylston businesses and the hazardous 
materials they use.  Each site will be inspected once every five years as part of the rotating EQA 
schedule described earlier.  Compliance with all environmental regulations will be checked, and 
any violations documented and remediation actions proposed.  Any shallow injection wells that 
have the potential to infiltrate discharge of contaminated flows must be closed.  All site 
inspections will be followed by a letter to the facility either confirming compliance or identifying 
problems, presenting solutions, and providing a specific time line for action.  Signed copies of 
letters detailing problems will also be placed in a file created for that location; letters sent to sites 
with no problems do not need separate files. 
 
It is hoped that most establishments will voluntarily comply with the regulations once they are 
aware of their legal responsibilities.  State and federal agencies can be called upon to assist in 
any enforcement proceedings, and DCR General Counsel is available to take legal action. 
 
4.12.5.2 Under Ground and Above Ground Storage Tanks 
The Massachusetts Department of Fire Services (DFS) and the DEP were granted authority in 
1995 by the EPA to enforce the federal UST program as described under RCRA.  Owners and 
operators of commercial USTs in Massachusetts were required to upgrade, replace, or properly 
close their USTs by December 1998.  UST regulations are designed to protect the public from 
the hazards posed by the leakage of flammable and combustible liquids and to prevent 
environmental damage caused by leaking tanks.  All regulated USTs must incorporate equipment 
to prevent and detect leaks, including cathodic protection, double walls, spill containment, and 
monitoring systems.  Fuel tanks used exclusively for area heating or domestic hot water on the 
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premises where stored, which includes many commercial tanks as well as virtually all tanks 
associated with private homes, are exempt from the corrosion protection and leak detection 
upgrades.  A large UST in Holden that released nearly 9,000 gallons of heating oil was exempt 
from these regulations.  There appear to have been no impacts to water quality, but local officials 
are working with the Division to help locate these exempt tanks and encourage their removal to 
prevent future problems. 
 
An inventory of USTs was completed in the early 1990s by the Division.  A complete list of all 
existing USTs and above ground storage tanks (ASTs) in the watershed, including all residential 
locations, will be developed and maintained annually, utilizing State Department of Fire Services 
and local fire department records.  The database will include information on tank size, product 
stored, age of tank, presence of spill containment, corrosion protection, and leak monitoring if 
any, and standard data including owner, address, parcel identification, date of last contact or 
inspection, and subbasin. 
 
Each site with USTs or ASTs will be contacted once every five years as part of the rotating EQA 
schedule described earlier.  Compliance with all applicable regulations will be checked, and any 
violations documented and remediation actions proposed.  All sites not in compliance will have a 
letter sent to the owner identifying problems, presenting solutions, and providing a specific time 
line for action.  Copies will be sent to the local fire chief as well. 
 
Regular communication with fire departments and town officials encourages prompt notification 
of new installations, removals or upgrades of old tanks, and newly discovered spills or releases.  
The DEP usually notifies the Division when watershed releases are reported; nevertheless, the 
DEP website will continue to be checked on a regular basis to identify new spill sites. 
 
The best way to protect groundwater and wetland resources from stored petroleum products is to 
remove all USTs from the watershed.  Details on the serious environmental and financial 
consequences of tank failure will be provided to homeowners along with information on 
alternative or improved storage methods. Public education is an effective tool and will always be 
used to supplement inspection and enforcement activities.  The Division will strongly encourage 
the removal of all residential USTs. 
 
4.12.5.3 Landfills 
Landfills should safely contain solid waste but sometimes cause water quality problems.  DEP 
and EPA websites will be monitored regularly to check for any additional information on solid 
waste facilities in the watershed, and post-closure monitoring reports for the West Boylston and 
Holden landfills will be reviewed.  Problems have been noted in both receiving water bodies.  
Macroinvertebrate populations in Muddy Brook below the West Boylston landfill appear 
impacted, although this is likely due to upstream impacts from erosion and sedimentation 
unrelated to the landfill.  Contaminated leachate continues to flow into the Quinapoxet River 
below the Holden landfill.  Elevated levels of zinc, lead, and arsenic were detected previously, 
and additional samples will be collected by Division staff to determine any remaining 
contaminants’ presence and concentrations. 
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The DEP and EPA have not been overly concerned with either landfill site in the past.  Recently 
the DEP became re-interested in the Holden Landfill and may initiate actions to reduce, 
eliminate, or treat leachate leaving the site.  Division staff will continue to encourage the DEP 
and the Town of Holden to move forward and resolve the problem.  The Division will also 
attempt to locate any abandoned landfills and assess their potential threat to water quality. 
 
4.12.5.4 Pesticides 
Pesticides are used along rights-of-way by town maintenance workers, railroad employees, and 
public utility personnel to control unwanted vegetation.  The Division will continue to review 
and comment on Yearly Operational Plans and require strict adherence to no-spray and limited 
spray zones near the reservoir and tributaries. 
 
Pesticides and other hazardous materials are also used by homeowners, even though less harmful 
substitutes are often available.  The Division will promote an educational effort that presents 
alternatives to pesticides, fertilizers, and hazardous household products. 
 
4.12.5.5 Collection 
The potential for illegal dumping in the watershed is a serious one that could pose a threat to the 
water supply and water resources in the watershed.  Historically, the Division staff respond, at 
significant cost, to dozens of dumping incidents annually on DCR lands.  DCR has supported 
twice annual regional recycling and household hazardous product collections since the mid-
1990s, providing financial and other support in those years.  Over the last few years, the Division 
has been actively working with Wachusett Earthday and the Wachusett watershed municipalities 
to develop a permanent collection facility.   
 
The Division has entered into an agreement to host and jointly develop and manage a permanent 
facility on land in West Boylston.  Residents from watershed towns will be able to utilize the 
facility, staffed by DCR and local volunteers, throughout the year.  Site preparation is expected 
to begin in the spring of 2009, with a plan to begin use of the facility in the fall of 2009.  The 
facility will collect and process recyclable materials on a regular basis and will host four one-day 
Hazardous Product Collection events annually.   
 
 
 
4.13 Emergency Response (Spill Response) 
The Division has developed an Emergency Response Program to support local responders when 
there is an accidental or intentional release of hazardous materials.  Components of this program 
include Incident Command training, responder training, the purchase and staging of equipment, 
and mathematical modeling of potential spill scenarios.  Release of hazardous materials or other 
products is a serious threat to water quality.  A prompt response that recognizes the importance 
of the tributaries and the reservoir can help minimize any impact to the water supply. 
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The Massachusetts Contingency Plan (310 CMR 40.00) amended in 1993 contains requirements 
and procedures for notifying the DEP of releases and threats of releases of all hazardous 
materials.  Sites are characterized and pollutants identified, and in all but the most serious cases 
the responsible party is allowed to clean up the site without direct DEP supervision.  The DEP 
has a comprehensive list of all recorded releases in the state that is updated continuously, is 
internet-accessible, and is checked on a regular basis by Division staff.  The Division has created 
a separate file of all releases in the watershed and another file of all sites still needing remedial 
action. 
 
Staff recently completed the 2008 Wachusett and Sudbury Watersheds Emergency Spill 
Response/Prevention Plan.  Much of the text that follows is taken from this document or 
summarizes information presented therein; please consult the complete document for additional 
details and references. 
 
The purpose of the 2008 Wachusett and Sudbury Watersheds Emergency Spill 
Response/Prevention Plan is to provide the framework and guidance in the prevention, 
preparation, confinement, containment, cleanup and mitigation for a hazardous material spill 
within the Wachusett Reservoir and watershed.  Although the overall response was good, a 
petroleum spill into the reservoir in January of 2007 illustrated the need for a comprehensive 
plan to deal with future events.  The emergency spill response plan outlines and defines the 
Division’s role in protecting employees, the water supply, and the environment during a 
hazardous materials spill or other emergency response event.  The document provides a standard 
operating procedure for all Division staff to follow during such event and gives all employees 
clear direction regarding roles and responsibilities. The fire department is the primary responder 
to all life safety and hazardous material emergencies.  The Division’s role is to assist and support 
the actions of the local emergency responders and the DEP. 
 
There are more than 200 facilities that store or use some quantity of hazardous materials, along 
with hundreds of miles of roadways and almost 20 miles of railroad lines in the watershed.  An 
accidental release could pose a serious threat to the water supply.  A fire could result in the 
release of hazardous contaminants during firefighting efforts into tributaries via the stormwater 
system. 
 
The Division has the ability to provide spill response equipment and personnel to assist in the 
confinement and containment of hazardous material spill.  Staff attend annual training for boom 
deployment and petroleum confinement upon the reservoir.  The Division is committed to 
assisting local Emergency Responders for petroleum related or other hazardous materials release, 
within the training and performance scope of the staff.  Division staff have the capability to 
provide direct confinement action plus monitoring and logistic support in support of a petroleum 
based spill.  For all other type of hazardous material spills, staff can provide planning, technical 
and logistical support to the local emergency responders.  Spill response equipment including 
booms, boats and other related equipment and staff are available to the local Incident Command 
System as required. 
 
Division staff will work, whenever possible, with the local fire department, the DEP, and the 
emergency response contractor to establish a confinement zone around a release which impacts 
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Division property or water resource.  Confinement of any hazardous material spill will be the 
first priority after protecting public safety. 
 
Division crews will not be utilized for cleanup operations unless the release is minor and was the 
result of Division activities.  Cleanup of hazardous material spill will be the responsibility of a 
private firm determined by the responsible party or DEP.  Cleanup of a major release from 
Division operations will be conducted by a contracted hazardous material cleanup company. 
 
The Division will evaluate, monitor and oversee any spills that impact or threaten water 
resources or Division property.  Division staff will work with the appropriate local, state and 
federal agencies to ensure the containment, cleanup and mitigation of the spill is proceeding in a 
manner that protects water quality. 
 
Division Civil Engineering and Environmental Quality staff will be assigned to monitor the 
event.  Monitoring may be routine inspections or could require constant presence to make sure 
appropriate actions are being taken to protect the water supply.  Sampling may be necessary and 
will require coordination with MWRA for obtaining sample bottles and analysis.  Monitoring 
will continue until clean up is completed or the site deemed no longer a threat to water quality.  
 
The Division will encourage the establishment of a Unified Command under the Incident 
Command System if a hazardous material spill is or has the high potential to be a serious threat 
to the water supply, particularly if it occurs within the Wachusett Reservoir.  The Unified 
Command will consist of the local fire department(s), the DEP, and the Division. 
 
If Division staff are responsible for a spill of reportable quantities, the on-scene supervisor will 
notify the local fire department, the regional director or assistant, the DEP, and the MWRA.  
Upon arriving at any hazardous release spill, staff will carefully follow procedures outlined in 
the Division Emergency Notification Sheet and Notification Checklist.  Both are included as 
appendices of the Emergency Spill Response and Prevention Plan.  The first person to arrive at 
the scene of an accident or other spill site will provide a quick assessment of the nature and 
extent of the release.  If there is a small spill of petroleum products, they will use a spill kit for 
confinement and notify the local Fire Department. 
 
A Spill Response Sheet is also included as an appendix to the plan.  Copies of the Spill Response 
Sheet will be kept in all Division vehicles.  The Spill Response Sheet will be filled out when 
responding to a release or threat of a release of hazardous material to document the assessment 
for future reference. This sheet will be used when notified of a release. 
 
Once the fire department arrives on scene, all pertinent information will be provided to the 
commanding officer.  Staff will not discuss any aspects of the incident with the general public or 
the media.  Information to the media on a hazardous material release shall be provided by the 
Incident Commander or the Public Information Officer.  Media releases regarding any threat to 
the water supply by the release will be made by the public information office of either the DCR 
or the MWRA in consultation with the Public Information Officer of the incident.   
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A majority of the staff that would respond to a spill event have taken spill confinement and boom 
deployment training.  The Division and the MWRA have conducted boom deployment and spill 
confinement training each fall for the past several years.  Some staff have also received 
Hazardous Waste Operations and Emergency Response (HAZWOPER) training. 
 
Incident Command training has been offered to many Wachusett staff.  A majority of Wachusett 
Labor staff have taken IS 700 and ICS 100 courses.  Incident command training will be offered 
to train new staff and provide refreshers for existing staff. 
 
The emergency spill response plan will be updated at least every five years to incorporate 
changing conditions and operational needs.  The Emergency Notification Sheet will be updated 
every year or whenever there are significant changes in personnel. 
 
Division personnel will follow all necessary protocols to prevent accidental releases to the 
reservoir.  No boats will be refueled on the reservoir by pump or pouring method.  The only on-
water refueling that is acceptable is the switching of capped tanks with a fuel line connection. 
 
The MWRA has an Emergency Services Unit (ESU) that is available to respond to a hazardous 
material spill.  The ESU has a truck stocked with spill confinement equipment and supplies that 
is currently housed in Chelsea.  The MWRA is also in the process of outfitting a truck to be a 
mobile lab with the ability to analyze water quality in real time. The vehicle will be likely housed 
in Weston.  The MWRA has also been training staff to assist with spill confinement activities 
and will work with the Division to help develop additional tabletop or field training exercises.  
 
The University of Massachusetts, Amherst has been conducting two dimensional spill modeling 
for the Wachusett Reservoir using the CE-QUAL W2 program, and recently ran several 
scenarios utilizing 2004 reservoir conditions.  The tracer spill modeling incorporated spring, 
summer and fall conditions.  Wind (both direction and speed) appeared to be a major factor in 
the transport speed of the contaminant.  The metalimnetic interflow also plays a significant role 
in contaminant transport.  Three dimensional modeling of the Thomas Basin is underway to 
provide a more comprehensive understanding of contaminant flow in the event of a spill from the 
railroad tracks or the Route 140 Bridge. 
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5 Implementation Schedule and Work Plan 
 
Table IIC-13: Wachusett Reservoir Watershed 5-Year Work Plan 2009-2013 
Key to Staff Abbreviations  
ATS = Administration and Technical Support, CE = Civil Engineers, EQ = Environmental Quality, 
F = Forestry, GIS-W = GIS, IS = Interpretive Services, P = Program Coordination and Technical 
Support (Environmental Planning), RD = Regional Director, Assistant Regional Director,  
WM = Watershed Maintenance, WR = Watershed Rangers 
 
Task Description 
Lead 
Staff 
Additional 
Staff Product(s) 
A. Land Procurement    
Acquire control, through both acquisition and 
Conservation Restrictions, of highly rated land that 
incorporates computer modeling and staff expertise.  
Coordinate due diligence and other services from 
DCR staff to complete survey, title, engineering, and 
negotiation activities for new parcels. 
NR 
 
GIS-W, GIS  Protected land 
Convene quarterly LAP meeting to prioritize land 
purchases 
NR F, WM, CE, 
WR 
 Recommendations
Generate GIS maps for the landowner of each 
proposed acquisition. 
GIS-W   Maps 
Develop individual parcel presentation materials and 
meet with MWRA Board for approvals. 
NR D, RD, 
GIS-W, P 
 Presentation 
reports 
Investigate funding from other sources to 
supplement MWRA resources, including gifts and 
leveraged purchases. 
NR   Summary report 
Assess all new fee acquisitions to document the 
existing condition of forests, roads, and boundary 
markings.  Integrate new properties into existing 
land management and public access programs.  
F CE, WM, R  Report for each 
parcel 
Demolish unused or abandoned buildings, as needed, 
on newly acquired properties following assessment 
and testing for hazardous materials. 
RD WM  Testing report 
 Demolition of 
buildings 
B. Land Preservation (Watershed Protection 
Restriction Program)    
Complete baseline inspections for new WPRs in a 
timely fashion using established protocols.  Finalize 
baseline inspection reports, if possible, in 
conjunction with other due diligence tasks, or if 
delayed within six months of acquisition.  Utilize 
GPS, GIS, and digital photography technology in 
monitoring and reports. 
NR ATS  WPR baseline 
reports 
Annually inspect lands under an existing WPR, 
especially those that allow agricultural uses, to 
ensure compliance with the original agreement. 
NR EQ, ATS  Inspection reports 
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Task Description 
Lead 
Staff 
Additional 
Staff Product(s) 
Discuss in advance any newly proposed WPR that 
will allow agriculture to ensure that any permitted 
uses will comply with all applicable rules and 
regulations.  No new agreement will be signed 
permitting livestock within 100 feet of a tributary or 
other wetland resource. 
NR EQ, ATS  WPR/Ag 
summary report 
Develop GIS linked database for WPR information. NR GIS-W  Database 
Maintain inventory, map and database of land 
protected by other agencies or groups. 
NR GIS-W  Annual update of 
database 
C. Land Management    
Update the Wachusett Land Management Plan, 
which expires in 2010. 
NR F, ATS, RD  Final report 
Locate and maintain 50 miles of Wachusett 
boundary each year until all have been completed 
(2010) and add data to GIS layers. 
F EQ, CE  Marked 
boundaries 
 GIS layers 
Inspect property bounds to identify any 
encroachments and take appropriate action.   
F   Inspections 
Maintain maps, GIS datalayers, and databases 
related to forest structure and composition, cultural 
resources, infrastructure, and wildlife.  
F   Maps 
 Datalayers 
Continue to follow Division Conservation 
Management Practices to ensure timber harvesting is 
conducted in a manner that does not impair water or 
natural resources.  Inspect all active sites regularly to 
ensure compliance with CMPs. 
F   Annual statistics 
on harvested areas 
 Inspection reports 
Maintain Forestry Stewardship Council Green 
Certification by complying with all applicable 
conditions and standards. 
NR F, WM  Certification 
Inspect contract logging machinery for leaks.  
Provide training to respond to accidental release of 
hazardous materials.  Encourage use of non-toxic 
fluids in all new hydraulic equipment.  
F RD  Training 
educational 
materials 
Develop standard monitoring procedures that 
correlate short-term water quality changes and active 
logging conducted on Division lands, and measures 
the effectiveness of Division CMPs.  Monitor 
upstream and downstream locations, with a focus on 
storm event sampling. 
EQ NR, F  Monitoring plan 
and results 
Conduct a comprehensive survey of invasive plant 
species and the extent of their spread in order to 
establish a baseline for the watershed.  Establish 
Division priorities, protocols, and implementation 
strategies. 
F NR, EQ  Maps 
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Task Description 
Lead 
Staff 
Additional 
Staff Product(s) 
Develop management plans for Division-owned 
fields that have been selected for continued 
agricultural use.  Plans will include a map of 
required buffers, specifications for allowable 
fertilizers and soil testing, and restrictions on timing 
or number of cuts allowed and restrictions on the 
type and frequency of reseeding.  Inspect fields, at a 
minimum, annually. 
F EQ, RD, 
NR 
 Inspection 
Reports 
 Plan 
Cut grass at Division facilities each month or as 
needed, and mow forest roads at least once per year.  
Cut reservoir dikes several times per year, and the 
remainder of the reservoir shoreline regularly to 
encourage the growth of herbaceous and shrub 
species.  Plow and shovel snow around Division 
facilities and at sites that require access for 
monitoring locations will be done.  
WM   Ongoing 
Systematically evaluate the Wachusett internal road 
system, access points, and shoreline needs on a 
regular basis.  Update GIS datalayers, including road 
conditions and location and condition of culverts and 
other drainage structures.  Utilize the expanded Civil 
Engineering group to provide oversight for needed 
repairs and reconstruction activities. 
CE RD, F, WM, 
Q 
 Maps 
Prepare and review materials required for new 
construction or significant repairs of DWSP internal 
roads.  Develop a plan showing locations to be 
affected, the time sequence for any planned 
activities, and details of procedures to be employed.  
Obtain necessary approvals or permits from the 
Department of Environmental Protection, the local 
Conservation Commission, and any other 
jurisdictional governmental entity. 
CE RD, F, WM, 
EQ 
 Plan 
Complete repairs, with appropriate stormwater 
improvements, on 2-5 miles of forest road per year. 
CE RD, F, WM, 
EQ 
 Report 
D. Wildlife Management    
Continue year-round monitoring and active 
harassment of gulls, geese, and other waterfowl 
using all available measures. 
EQ All 
available 
staff 
 Daily, weekly, 
and annual reports
Complete a multi-year study of the movements, 
behavior and feeding patterns of ring-billed, herring 
and great-black gulls in central Massachusetts. 
NR   Summary report 
Continue to control Canada Geese populations by 
treating eggs and modifying shoreline habitat to 
discourage nesting and feeding. 
NR   Summary report 
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Task Description 
Lead 
Staff 
Additional 
Staff Product(s) 
Continue to monitor area landfills for feeding gulls.  
Work cooperatively with landfill operators to ensure 
DEP landfill regulations are being followed. 
NR EQ  Summary report 
Continue to remove beaver and muskrat in the 
Aquatic Wildlife Pathogen Control Zone and assist 
with removal of nuisance individuals in other areas 
when possible.  Utilize habitat modifications to 
discourage the presence of aquatic mammals. 
NR   Summary report 
Continue to analyze aquatic mammals removed from 
the Pathogen Control Zone for the presence of 
Giardia and Cryptosporidium by sending stool 
samples to a reliable laboratory for analysis.  
NR   Summary report 
Examine the feasibility of initiating long-term 
monitoring of deer within the no-hunting zone and of 
tree regeneration throughout the watershed. 
NR   Summary report 
Monitor significant wildlife species and coordinate 
with the Mass Wildlife Endangered Species and 
Natural Heritage Program.  Continue long term 
monitoring and assessment of moose, common 
loons, deer, beaver, migratory birds, waterfowl, and 
vernal pools. 
NR   Report 
Manage or enhance habitat for the benefit of rare or 
endangered wildlife species that can be 
accomplished without negative impacts to water 
quality. 
NR   Report 
Test fecal samples from gulls and geese, when 
possible, for the presence of Giardia and 
Cryptosporidium. 
NR   Report 
Continue long-term wildlife resource monitoring 
program to document wildlife response to forest 
management. 
NR   Report 
Respond to beaver caused flooding issues on 
Division property; assess situation and take 
appropriate actions. 
NR   Summary report 
Respond to problems of burrowing animals on dams 
and dikes; take appropriate action. 
NR   Summary report 
E. Public Access Management    
Implement and evaluate the current Wachusett 
Public Access Management Plan; complete an 
update within the next five years.  
RD WR, P  Report 
 Updated Plan 
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Task Description 
Lead 
Staff 
Additional 
Staff Product(s) 
Maintain the established Watershed Ranger program 
to provide effective and consistent oversight and 
education of visitors.  Watershed Rangers will 
continue to enforce rules and regulations and provide 
education and outreach. 
WR   Annual report 
Cooperate with state and local police for help with 
enforcement and any encroachment issues that 
cannot be easily rectified. 
WR RD  Enforcement 
Resolution 
Develop and distribute training materials for staff, as 
well as for state and local police, to promote 
consistent interpretation of rules and uniform 
regulatory enforcement. 
WR RD, OGC  Training materials 
Tally visitor contact and produce monthly quarterly 
and annual summary reports.  Conduct trend analysis 
on visitor statistics. 
WR   Reports 
Invest in improvements at major public access points 
with additional signs, educational kiosks, gates, and 
properly designed parking areas.  Schedule regular 
inspections of gates and other access barriers and 
install, as needed, additional fences, guardrails, and 
gates. 
WR WM, RD  Signs 
Update/maintain kiosks and bulletin boards to 
increase visitor education.  Update and distribute 
maps showing areas of allowed use and restricted 
areas. 
WR WM, GIS-
W 
 Maps 
 Educational 
materials 
Promote ongoing efforts to reduce the threats from 
public access, including: a fishing line collection and 
recycling program; special trash collection events, 
such as the annual Earth Day clean up; and providing 
information warning of the dangers of importing 
invasive exotic plants. 
WR RD  Report of 
activities 
F. Watershed Security    
Maintain an active Watershed Ranger presence in the 
watershed; monitor for, and respond to, suspicious 
activities.  
WR RD  Ranger logs 
Maintain enhanced security at key locations 
throughout the watershed and at DCR facilities.   
WR   Ongoing 
Provide ICS training to appropriate staff. RD CE  Completed 
training 
Continue ongoing communication and coordination 
with local state, and federal emergency responders; 
coordinate with MWRA on all security issues.  
Submit weekly incident summaries to MWRA. 
WR RD  Ranger logs 
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Task Description 
Lead 
Staff 
Additional 
Staff Product(s) 
G. Infrastructure    
Continue monthly assessment of Wachusett Dam, 
spillways, and dikes and forward all significant 
issues to the regional director and the MWRA.  
Complete work on North Dike.  
CE RD  Inspection logs 
and reports 
 Summary reports 
Supervise, coordinate, and assist engineering, 
construction, and renovation work done by the 
Division.  Maintain records related to reservoir 
operations and construction and maintenance 
operations. 
CE RD  Inspections 
 Records 
Participate in meetings of the Reservoir Operations 
Working Group. 
RD, EQ   Ongoing 
Work with the MWRA to maintain an updated 
Emergency Action Plan for the Wachusett Dam.  
RD, CE   Updated plan 
Develop Emergency Action Plans for smaller dams, 
along with a proposed schedule for inspections and 
maintenance. 
CE   Plans 
Implement infrastructure related tasks that have been 
proposed for the next five years, including: 
stabilization of the lower road at the Wachusett dam; 
upgrade the HVAC system in West Boylston; 
replace storage building roof and install a second 
storage building in Clinton; and upgrade the 
Lancaster Street staff headquarters. 
CE RD  Work completion 
Continue to clean buildings, pick up trash, recycle 
paper products, and perform routine building repairs 
when needed.  Inspect and maintain, as needed, 
trucks, boats, and other equipment. 
WM RD  Work completion 
Oversee payroll and other financial matters, run the 
administrative offices, administer the Payment in 
Lieu of Taxes (PILOT) and the Logging Permit 
programs, and manage vehicle and equipment leases 
and purchases.   
RD, 
ATS 
P  Ongoing 
Prepare work plans, budgets, progress reports, and 
program goals. 
RD, 
ATS 
P  Ongoing 
H. Watershed Protection Act    
Continue to administer the Watershed Protection Act 
regulations. Review all WsPA applications, respond 
in a timely manner and track WsPA applications. 
Continue to educate and interact with local boards in 
the watersheds about watershed protection 
regulations. 
EQ RD, GIS-W  Decisions 
 Maps 
 Forms 
 Other documents 
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Task Description 
Lead 
Staff 
Additional 
Staff Product(s) 
Evaluate public notices, compile building permits 
from watershed towns, and review local board 
meeting agendas and minutes to search for additional 
jurisdictional activities. 
EQ GIS-W  Letters to property 
owners 
Review previous filings for compliance with 
decisions and conditions. Inspect sites to determine 
if applications are needed and throughout the 
duration of any activity to ensure compliance with 
conditions. 
EQ   Site inspections 
 Reports 
 Letters to 
applicants as 
needed 
Convene the Watershed Protection Act Working 
Group at least once a quarter to discuss policy and 
address specific problems related to the WsPA. 
P EQ, RD  Meeting minutes 
Update existing or develop new WsPA related 
materials, as needed, such as forms and brochures, 
and guidance document. 
P EQ, RD  Brochures 
 Forms 
 Other documents 
Investigate possible means to update parcel maps for 
watershed towns. 
P GIS  Memo of options 
I. Technical Assistance and Community Outreach    
Assist local boards through attendance at meetings, 
written comments, or engineering review of plans.  
EQ RD, ATS  Regular 
communication 
with local boards 
 Attend meetings 
on as-needed 
basis 
Provide training opportunities, with a focus on 
managing future growth, through targeted workshops 
and funding other educational opportunities, 
dependent on local board interest.  Evaluate previous 
attempts. 
P EQ  Recommendations
Continue to support municipalities and non-
government organizations by providing GIS maps 
and analysis when requested. 
GIS-W   Maps 
Continue to work with town officials and local 
veterinarians to distribute educational materials 
related to pet waste.  Continue distribution of pet 
waste bags at key areas. 
EQ RD  Educational 
materials 
Provide educational literature related to agricultural 
activities, help with grant applications for funding, 
and engineering design work for BMPs whenever 
possible.  Investigate alternative funding sources. 
EQ   Educational 
materials 
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Task Description 
Lead 
Staff 
Additional 
Staff Product(s) 
Develop and implement programs that educate 
watershed residents and business owners with 
information related to pesticides, fertilizers, 
stormwater management, pharmaceuticals and 
personal care products, and household hazardous 
waste. 
EQ   Educational 
materials 
J. Interpretive Services    
Develop and implement a comprehensive 
Interpretive Services Plan for the Wachusett 
Reservoir watershed. 
IS RD, ATS  Plan 
Continue established program of public education, 
including school programs, interpretive programs on 
Division properties, Watershed Ranger contact with 
visitors, regular publication of Downstream 
newsletter, and updating, as needed, of the 
Division’s website.. 
IS WR, NR, P  Programs 
 Newsletter 
 Website 
Continue Wachusett Educational Programs including 
teacher workshops and professional conference 
presentations.  Continue to organize and disseminate 
educational materials for Mass Envirothon.  
IS WR  School programs 
Develop educational materials, displays, and an 
operational plan for Stillwater Farm seasonal 
interpretive site to expand the educational use of the 
site. 
IS WR  Programs 
 Expanded open 
hours 
Expand the Wachusett Watershed Project for the 4th 
graders to include additional watershed communities 
and schools. 
IS WR  School programs 
Participate in environmental education programs 
with other groups, such as the Executive Office of 
Energy and Environmental Affairs, the Secretary’s 
Advisory Group on Environmental Education, the 
Massachusetts Environmental Education Society, 
Massachusetts Audubon, and others. 
IS WR  Ongoing 
K. Water Quality Monitoring    
Maintain routine and non-routine tributary sampling.  
Measure physical, chemical, and biological 
parameters; compile and interpret data in an annual 
report.  Continue analysis for nutrients and metals on 
selected tributaries. 
EQ   Annual water 
quality report 
Resume biomonitoring of certain tributaries and 
compare results to historical data.  Consider 
expanding the biomonitoring effort to include 
additional sampling sites. 
EQ   Interpreted data 
included in annual 
water quality 
report 
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Task Description 
Lead 
Staff 
Additional 
Staff Product(s) 
Explore labs with ability to conduct source 
differentiation; develop contract; run samples. 
EQ ATS  Data 
Initiate an investigation of monitoring for emerging 
contaminants, potentially with local colleges and 
universities.  Determine if sampling and analysis is 
feasible, and if so, formulate a sampling plan to 
determine the potential extent of the problem in the 
watershed. 
EQ   Data 
Calculate stream flow at selected streams using staff 
gage measurements and rating curves established 
and updated under contract by the USGS.  Utilize 
precipitation data to help predict stream flow.   
CE EQ  Data summary for 
WQ report 
Work with the University of Massachusetts to 
improve precipitation monitoring capabilities.  
Consider measurement of snow pack, modeling of 
water quality impacts from storm events, and 
assessment of historical data. 
EQ CE  Data summary for 
WQ report 
Conduct additional stormwater sampling to quantify 
stormwater loads and evaluate SW BMPs. 
EQ   Data 
Continue routine and non-routine reservoir sampling 
of physical, chemical, and biological parameters.  
Compile and interpret data in an annual report.  
Plankton monitoring should continue weekly or 
more frequently as per current agreement with 
MWRA. 
EQ   Data 
Continue established program for the detection and 
control of invasive alien macrophytes with the 
assistance of the MWRA.  Continue monthly 
monitoring for the invasive diatom Didymo. 
EQ   Data 
Hold quarterly Water Quality Sampling and Analysis 
Team meetings to evaluate sampling locations, 
frequency, and parameters. 
EQ   Annual sampling 
plan 
Complete a ten-year summary of tributary water 
quality (1998-2007) to help illustrate water quality 
trends and to establish priorities and needs for 
various watershed programs. 
EQ   Report 
L. Environmental Quality Assessments    
Complete five EQAs in the next five years.  The 
Thomas Basin report will be finished by December 
2008, followed by the Quinapoxet Basin (2009), 
Stillwater Basin (2010), Worcester Basin (2011), and 
Reservoir Basin (2012) reports. 
EQ   Publication of five 
updated EQAs 
Implement recommendations of each EQA.  Publish 
annual assessment of the status of recommendations. 
EQ   Annual summary 
report 
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Task Description 
Lead 
Staff 
Additional 
Staff Product(s) 
Improve and update databases to assist Division staff 
with tracking and coordination efforts.  Utilize GIS 
information whenever possible. 
EQ GIS-W  Databases 
L-1. Compliance with Environmental Regulations    
Continue to enforce all Watershed Protection Act 
regulations found in 350 CMR 11.09, and to 
coordinate with the DCR General counsel and DEP 
and EPA regulators, and other agency officials to 
promote compliance with all related environmental 
regulations. 
EQ RD, OGC, 
ATS, P, D 
 Ongoing 
Develop internal working group to interpret state 
regulations, request OGC opinion as necessary, and 
develop internal policies.  Meet with DEP for 
guidance on E/E of DEP regulations in watershed.  
EQ P, RD, 
ATS, OGC, 
D 
 Policies 
Use site inspections, environmental quality 
assessments, local board meetings, and information 
from Watershed Rangers to identify possible 
violations of state and federal regulations.  
EQ RD, OGC, 
ATS 
 Ongoing 
Monitor pesticide applications through the Yearly 
Operational Plan review process. 
EQ   Ongoing 
Review the Environmental Monitor each month.  
Comment on projects, when applicable, including 
concerns of compliance with other state and federal 
statutes. 
EQ P  Ongoing 
L-2. Wastewater Management    
Review local records, water quality data, and other 
pertinent information while conducting EQAs to 
identify potential problem wastewater sites or areas.  
Give special attention to wastewater plans that are 
part of WsPA filings.  
EQ CE  Plan review 
 Recommendations 
to boards and 
applicants 
Continue to work with all local Boards of Health.  
Provide technical assistance, when requested, on 
wastewater management issues.  Continue to monitor 
and enforce the provisions of Title 5 with Boards of 
Health and the DEP. 
EQ RD  Plan review 
 Recommendations 
to boards and 
applicants 
Investigate the possibility of a financial assistance 
program to help subsidize septic system repairs and 
regular pumping. 
EQ CE  Report 
Assess need/utility of database of existing septic 
systems in the watershed to track problems, repairs, 
and pumping frequency. 
EQ   Recommendation 
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Task Description 
Lead 
Staff 
Additional 
Staff Product(s) 
Continue to track new connections to the municipal 
sewer and maintain the information in a database 
that is updated twice per year.  Update GIS datalayer 
regularly. 
EQ GIS-W  Database 
 Maps 
Encourage connections where available in West 
Boylston Holden and Rutland.  Investigate the 
possibility of obtaining funding from state, federal, 
or private sources to assist with low cost or no cost 
connections. 
CE   Ongoing 
Examine tributary water quality data for trends 
related to sewer construction. 
EQ   Data for 10 year 
report 
Continue to provide management support (with the 
MWRA) for the Rutland-Holden trunk sewer and 
Rutland Holden Relief trunk sewer.  Quarterly bills 
should be prepared and submitted to the user 
communities in a timely manner.  Continue to work 
on a sewer agreement with Holden and Rutland. 
RD CE  Quarterly bills 
 Quarterly 
meetings with 
towns 
Monitor trunk line for encroachments; resolve any 
problems 
CE RD  Regular 
inspections 
L-3. Stormwater Management    
Assess feasibility of constructing stormwater BMPs 
in priority subbasins. 
EQ CE, RD  Report 
Select one or two sites for BMP design and 
construction.  Choose treatment method and approve 
a design that includes provisions to sample inflow 
and outflow water quality in order to monitor BMP 
effectiveness.  Use innovative stormwater BMPs as 
demonstration projects for training local highway 
department or conservation commission staff. 
EQ   BMP 
Work with the DEP and the EPA to ensure 
compliance with state and federal stormwater 
regulations.  Assist DEP efforts by carefully 
reviewing stormwater applications and visiting 
construction sites before, during, and after storm 
events.  The DEP will remain responsible for 
enforcement actions. 
EQ RD  Reviews 
 Inspection reports 
 Letters 
Review and comprehend federal, state, and local 
stormwater regulations and determine how they 
interact with one another. 
EQ RD  Ongoing 
Work with town officials and DEP to implement 
new stormwater standards.  Provide technical 
assistance directly or offer training if requested.  
EQ RD, D  Ongoing 
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Task Description 
Lead 
Staff 
Additional 
Staff Product(s) 
Work with State and local highway departments to 
monitor and improve infrastructure in areas where 
reconstruction is proposed, and improve operation 
and maintenance practices. 
EQ   Better designs  
 Summary report 
of conducted 
activities  
Work with MWRA to develop a plan, schedule and 
budget to implement recommendations in DCR 
Wachusett Direct Discharge Report.   
EQ RD  Plan 
Update and improve the GIS datalayer of stormwater 
conveyance structures.  Expand the datalayer to 
include directional flow so that it can show 
stormwater pathways through the watershed.  
CE GIS-W  Datalayer 
L-4. Agriculture    
Inspect all significant agricultural operations 
annually and others at least once every five years.  
Maintain an inventory of all agricultural sites and 
continue to look for others in the field as part of 
routine watershed inspections. 
EQ   Annual inspection 
report 
 Updated 
agriculture 
database 
Meet with owners of agricultural operations that 
threaten water quality to discuss the problems and 
possible solutions.  If owner is not willing to 
cooperate, stormwater monitoring downstream of the 
sites should be used to document any contamination. 
EQ   Annual inspection 
report 
 Updated 
agriculture 
database 
Work with farmers to cooperatively implement best 
management practices, and if possible, obtain 
funding. 
EQ   Annual summary 
Provide technical assistance to help educate 
landowners on animal management techniques that 
protect water quality.  Coordinate efforts with other 
state and federal agencies; focus both on established 
operations and on prospective landowners. 
EQ   Annual summary 
Resolve problems at the two remaining (of the 
original twelve) significant agricultural sites. 
EQ   Final summary 
report 
Identify potential problem sites or areas through 
review or local records, water quality data, and other 
pertinent information; follow up with owners, local 
BOH, and DEP. 
EQ   EQA 
L-5. Hazardous Materials and Waste    
Complete and update a database of all facilities 
using, storing, or generating hazardous material or 
wastes.  Monitor DEP databases regularly for new 
information.  Inspect each site once every five years 
as part of the rotating EQA schedule. 
EQ   EQAs 
 Completed 
database 
 Annual inspection 
report 
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Task Description 
Lead 
Staff 
Additional 
Staff Product(s) 
Document the presence of any shallow injection 
wells that have the potential to infiltrate discharge of 
contaminate flows and close them as soon as 
possible. 
EQ   EQAs 
 Database 
 Annual Summary 
Complete and update a database of all existing 
underground and above ground storage tanks in the 
watershed.  Each site should be contacted once every 
five years as part of the rotating EQA schedule. 
EQ   EQAs 
 Spreadsheet 
Follow spill response actions with a coordinated 
monitoring effort in cooperation with the DEP to 
ensure that appropriate cleanup and assessment 
protocols are followed. 
EQ CE  EQAs 
Continue to encourage the DEP and the Town of 
Holden to eliminate or treat the leachate discharge at 
the Holden Landfill.  Collect samples downstream of 
the Holden and West Boylston landfills to determine 
what concentrations of contaminants are present. 
EQ   Report 
Continue to review and comment on yearly 
operational plans and require strict adherence to no-
spray and limited spray zones near the reservoir and 
tributaries.  Staff should also promote alternatives to 
pesticides, fertilizers, and hazardous household 
products used by watershed residents. 
EQ P, RD, D  Comments 
 Educational 
literature 
M. Emergency Response    
Implement the recently created Wachusett 
Emergency Spill Response and Prevention Plan, 
which provides the framework and guidance for the 
prevention, preparation, confinement, containment, 
cleanup and mitigation of a hazardous material spill 
within the Wachusett Reservoir and watershed.  
Follow the plan to assist and support the actions of 
the local emergency responders and the DEP.  
CE RD, EQ, 
WR, WM 
 Ongoing 
Attend annual training for boom deployment and 
petroleum confinement on the reservoir, as well as a 
mock land based hazardous release exercise.  Offer 
Incident Command training to new staff and to 
provide refresher courses for existing staff. 
RD All Sections  Inventory sheets 
 Convene meeting 
Evaluate, monitor and oversee spills that impact or 
threaten water resources of Division property.  Work 
with appropriate local, state and federal agencies to 
ensure that containment, cleanup and mitigation of 
the spill is proceeding in a manner that protects 
drinking water quality. 
CE EQ, WR, 
WM 
 Contain/cleanup 
releases 
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Task Description 
Lead 
Staff 
Additional 
Staff Product(s) 
Update Wachusett Emergency Spill Response and 
Prevention Plan at least every five years to 
incorporate changing conditions and operational 
needs.  Update the Emergency Notification Sheet 
every year, or whenever there are significant changes 
in personnel. 
CE RD, EQ, 
WR, WM 
 Updated plan 
 Notification 
sheets 
Attend the South Wachusett Regional Emergency 
Planning Committee bi-annual meetings (April and 
October); provide clerical assistance to the 
committee. 
RD ATS  Meeting 
attendance 
Develop plan for additional tabletop or field exercise 
(with MWRA). 
CE WR, EQ, F, 
WM, RD 
 Plan and conduct 
exercise 
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1 Introduction 
The Massachusetts Department of Conservation and Recreation, Division of Water Supply 
Protection, Office of Watershed Management (DWSP, or the Division) manages and protects the 
drinking water supply watersheds that provide water for distribution by the Massachusetts Water 
Resources Authority (MWRA) to approximately 2.2 million Massachusetts residents.   
 
Watershed Protection Plans are an important tool used by the Division to implement programs 
that enable staff to carry out its mission to utilize and conserve water and other natural resources 
to protect, preserve and enhance the environment of the Commonwealth and to assure the 
availability of pure water for future generations.  This report is part of a multi-volume set of 
plans that update the Watershed Protection Plans for the entire DCR/MWRA Watershed System.  
The previous volumes are: 
 
 Volume I – The DCR Watershed System 
 Volume IIA – Quabbin Reservoir Watershed 
 Volume IIB – Ware River Watershed 
 Volume IIC – Wachusett Reservoir Watershed. 
 
1.1 Emergency Source Water Supply 
The Sudbury and Foss (Framingham #3) Reservoirs are the emergency source water supplies for 
the DCR/MWRA water system (see Figure IID-1).  These reservoirs are therefore much less 
critical to the daily drinking water needs of greater Boston than the active sources – Wachusett 
Reservoir, Ware River, and Quabbin Reservoir.  Extensive Watershed Protection Plans have 
been developed and updated for these three active water supply watersheds; the Sudbury and 
Foss do not require the same level of vigilant monitoring, inspection, and overall management.  
The Commonwealth’s resources nevertheless need to be maintained and protected from 
degradation.   
 
This Sudbury and Foss Reservoirs Watershed Protection Plan is based on the following goal: 
 
Maintain the integrity of DCR lands and waters in the Sudbury and Foss 
Reservoir watersheds for water quality protection purposes in order to serve as 
an emergency source water supply. 
 
DCR/DWSP is currently implementing two management plans to fulfill this mission, the Land 
Management Plan for the Watersheds of the Sudbury Reservoirs: 2005-2014, and the 2002 
Sudbury Reservoir Watershed System Public Access Plan Update.  This plan updates the 
Sudbury Reservoir and Framingham Reservoir #3 Watershed Protection Plan, developed in 
1997 with the assistance of Comprehensive Environmental Inc., by integrating the information 
from the two management plans with additional studies to derive a five year watershed 
protection strategy for the Sudbury and Foss Reservoirs. 
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Figure IID-1: DCR/MWRA Water Supply System 
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1.2 Regulation of Emergency Source Water Supplies 
Volume I of the 2008 Watershed Protection Plan Update provides a summary of all 
environmental laws and regulations that impact the DCR/MWRA drinking water supply system 
(see Volume I, Table I-16).  Two of these regulations administered by the Department of 
Environmental Protection, the Massachusetts Surface Water Quality Standards (314 CMR 4.00) 
and the Massachusetts Drinking Water Regulations (310 CMR 22.00), along with DCR/DWSP’s 
own Watershed Protection Regulations (350 CMR 11.09), have the most significant impact on 
the protection and management of the Sudbury and Foss Reservoirs. 
 
1.2.1 Drinking Water Regulations 
The Massachusetts Drinking Water Regulations (310 CMR 22.00) were promulgated to promote 
the public health and general welfare by ensuring that public water systems in Massachusetts 
provide to the users thereof water that is safe, fit and pure to drink.  Surface water drinking 
supplies in Massachusetts are regulated under 310 CMR 22.20B.  However, the Sudbury and 
Foss Reservoirs, as an emergency source approved by DEP, are not subject to the vast array of 
requirements set forth in these regulations (see 310 CMR 22.20B(1)(b)).  The use of this water 
for drinking water purposes is possible through the declaration of a water emergency, as defined 
by 301 CMR 22.02:  
 
Emergency Source means any source of water used to supplement or temporarily replace a 
public water system’s active or inactive source(s) when water of sufficient quality or 
quantity is not available.  An emergency source may be placed on-line only after the 
Department’s approval pursuant to a declaration of a state of water emergency under M.G.L. 
c. 21G, §§ 15 through 17 or as a requirement of a Department administrative order. 
 
1.2.2 Massachusetts Surface Water Quality Standards 
The Massachusetts Surface Water Quality Standards, 314 CMR 4.00, designate the most 
sensitive uses for which the various waters of the Commonwealth shall be enhanced, maintained 
and protected, prescribe the minimum water quality criteria required to sustain the designated 
uses, and contain regulations necessary to achieve the designated uses and maintain existing 
water quality including, where appropriate, the prohibition of discharges.  314 CMR 4.06 
designates the Sudbury Reservoir, Foss Reservoir, and the MWRA Open Channel (Wachusett 
Aqueduct) as Class A Public Water Supply, which also qualifies them as Outstanding Resource 
Waters (ORW). 
 
The Class A/ORW designation impacts other environmental regulations.  Title 5 (310 CMR 
15.00), the rules regarding installation and setbacks for septic systems, includes Class A Public 
Water Supplies in their definition of a “Zone A”.  The minimum setback distance for septic 
tanks, holding tanks, pump chambers, treatment units and soil absorption systems, including 
reserve area, from Surface Water Supply Reservoirs and Impoundments is 400’ and for 
Tributaries to Surface Water Supplies it is 200’ (in 310 CMR 15.211). 
 
2008 DCR Watershed Protection Plan Update  4 
Volume IID: Sudbury and Foss Reservoir Watershed   
The National Pollutant Discharge Elimination System (NPDES) permit program controls water 
pollution by regulating point sources that discharge pollutants into waters of the United States.  
The NPDES Stormwater Phase II rules requires a federal permit for any construction that 
disturbs an area greater than one acre.  The DEP Stormwater Handbook states that “Stormwater 
discharges to Outstanding Resource Waters and Special Resource Waters shall be removed and 
set back from the receiving water or wetland and receive the highest and best practical method of 
treatment.  A “storm water discharge” as defined in 314 CMR 3.04(2)(a)1 or (b) to an 
Outstanding Resource Water or Special Resource Water shall comply with 314 CMR 3.00 and 
314 CMR 4.00.  The Sudbury and Foss Reservoirs are defined as a “critical area” for stormwater 
management purposes pursuant to 310 CMR 10.05(6)(k)(6).  A setback is required for certain 
BMPs and discharges near ORWs to comply with this regulation’s requirement that such 
discharges be “setback from the receiving water or wetland and receive the highest and best 
practical method of treatment.”  BMPs, such as infiltration basins, must meet the minimum 
setbacks for those structures located near critical areas. 
 
1.2.3 Watershed Protection Regulations 
DCR Division of Water Supply Protection’s regulations, 350 CMR 11.00, were promulgated in 
1994 to integrate the components of the Watershed Protection Act (Ch. 36 of the Acts of 1992).  
The land use rules defined in the Watershed Protection Act are applicable only in the Quabbin 
Reservoir, Ware River, and Wachusett Reservoir watersheds; they do not include the Sudbury 
and Foss Reservoirs watershed.  These regulations do include, however, a section on General 
Rules and Regulations for the Protection of Watersheds and the Watershed System (350 CMR 
11.09) which does encompass the Sudbury and Foss Reservoirs watershed.  350 CMR 11.09 
delineates rules against polluting the water and restrictions on access to DCR property (see 
Section 4.4).  DWSP staff work with local, State, and Environmental Police, the DCR Office of 
General Counsel, and if necessary the Attorney General, to enforce these regulations. 
 
2008 DCR Watershed Protection Plan Update  5 
Volume IID: Sudbury and Foss Reservoir Watershed   
2 Watershed Description 
2.1 History 
During the nineteenth century, the Boston area obtained water mostly from Lake Cochituate in 
Natick, a reservoir completed in 1848 under the auspices of the Boston Water Board.  Some 
communities were also served by the Mystic Lakes.  By 1878, public health officials determined 
that these sources of supply would prove inadequate, so a system of seven reservoirs to 
supplement the Cochituate system was constructed by the Boston Water Board.  These new 
reservoirs, created by holding back portions of the Sudbury River, were: Sudbury, Whitehall, 
Hopkinton, Ashland, Stearns, Brackett, and Foss (the last three referred to respectively as 
Framingham Reservoirs Nos. 1, 2, and 3).   
 
Limited yield, urbanization of the watersheds, and unsatisfactory water quality led to an 
investigation for additional water supply of satisfactory quantity and quality.  A study completed 
by the state health board in 1895 recommended the development of a reservoir along the South 
Branch of the Nashua River.  The Metropolitan Water Board was created in 1895 to oversee the 
planning and development of the Wachusett Reservoir.  The Wachusett Dam and Reservoir were 
completed in 1908, harnessing the Nashua River in central Massachusetts as the new source of 
drinking water for metropolitan Boston.  
 
The Metropolitan Water Board, Sewer Board, and Parks Commission were combined by the 
Commonwealth as the Metropolitan District Commission in 1919.  State officials realized during 
the 1920s that, once again, additional sources of water were needed to serve the growing needs 
of Eastern Massachusetts.  The Quabbin Reservoir was created in the 1930s, using the Windsor 
Dam to impound the Swift River and flood an area formerly occupied by the four Western 
Massachusetts towns of Dana, Enfield, Greenwich, and Prescott.  The Ware River had previously 
been identified as a source of water that could be used from October through June when flows in 
the river are sufficient for diversion and there was demonstrated need.  Diversions of water from 
the Ware River are conveyed at Shaft 11A of the Quabbin tunnel aqueduct.  Ware River water 
can flow to either Quabbin or Wachusett Reservoir; prior to Quabbin Reservoir construction, the 
Ware River was fed directly to the Wachusett Reservoir, however current practice is to send this 
water solely to Quabbin Reservoir in order to take advantage of the reservoir’s capacity and 
retention time.   
 
Since water started flowing from Quabbin Reservoir in 1948, no new sources of drinking water 
have been required to meet the water supply needs of metropolitan Boston.  Through ongoing 
improvements of the distribution system and demand management by the MWRA and watershed 
management by DCR and its predecessors, the current prognosis is that the DCR/MWRA 
watershed system will provide adequate supply and delivery to the MWRA member 
communities well into the 21st century. 
 
The creation of the Wachusett and Quabbin Reservoirs meant that increasingly substandard 
source waters from many of the reservoirs in the Sudbury System could be discontinued.  Lake 
Cochituate, Whitehall, Hopkinton, and Ashland Reservoirs were transferred in 1947 to one of 
DCR’s predecessor agencies for use as State Parks.   
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Evidence of serious toxic pollution to the Sudbury River surfaced in the late 1960s.  In 1970, the 
Nyanza textile plant was cited as a source of mercury contamination and the site was designated 
as an EPA Superfund site in 1982.  Wastes had contaminated the sediments in Stearns and 
Brackett Reservoirs (Framingham Reservoirs Nos. 1 and 2).  Significant progress has been made 
on this clean-up, which is being administered by the US Environmental Protection Agency and 
the Massachusetts Department of Environmental Protection.  A risk assessment is currently 
underway on segments of the Sudbury River.  See Section 2.2.2 for additional information. 
 
The entire Sudbury System was officially removed from active use and classified as an 
emergency water supply in 1976.  Stearns and Brackett Reservoirs will not be used as part of the 
metropolitan Boston water supply, as the MWRA Board of Directors voted in 2007 to declare 
these lands surplus to MWRA waterworks system and needs and purposes.  Section 2.2.2 has a 
more complete discussion on disposition of these lands. 
 
The Sudbury and Foss Reservoirs remain the only emergency drinking water source supply for 
over two million residents of Eastern Massachusetts.  There are three emergency conditions that 
would require the use of the Sudbury and Foss Reservoirs: 
 
 Wachusett Reservoir is declared non-potable. 
 There is an inability to convey water from the Wachusett Reservoir to the MWRA 
distribution system. 
 A serious drought occurs. 
 
Depending on the situation, the Sudbury Reservoir would be used either as a primary source of 
water supply, as a pass through of Wachusett Reservoir water, or as a supplemental source to the 
Quabbin and Wachusett Reservoirs.  See Section 2.3 for a more detailed explanation of these 
scenarios. 
 
2.2 Basin Location 
The original Sudbury drinking water supply system watershed, a sub-basin within the Sudbury-
Assabet-Concord (SuAsCo) drainage basin, consists of 47,841 acres, or 74.7 square miles, 
divided geographically into a North and South Basin (see Figure IID-2).  The Sudbury and Foss 
Reservoirs watersheds, the current emergency water supply, consists solely of the North Basin 
(see Figure IID-3).  The North Basin is the smaller of the two sub-basins, encompassing 17,782 
acres (27.6 sq. mi.).  Both the North and South Basins drain into Stearns Reservoir.  Releases 
from Stearns Reservoir flow into the Sudbury River at the Winter Street Dam and continue east 
towards the Assabet and Concord Rivers.  This watershed protection plan focuses solely on lands 
within the North Basin. 
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Figure IID-2: SuAsCo Basin and the Sudbury Reservoir Watershed System Sub-basins 
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Figure IID-3: Sudbury and Foss Reservoirs Watershed (Sudbury Reservoir Watershed 
System North Basin) 
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2.2.1 North Basin 
The North Basin area contains the Sudbury Reservoir and Foss Reservoir (Framingham No. 3).  
Four aqueducts, the Wachusett, Hultman and Weston Aqueducts and the MetroWest Tunnel, are 
also contained within the North Basin.  The Wachusett Aqueduct delivers water to the Sudbury 
Reservoir directly from the Wachusett Reservoir.  Water from the Wachusett Aqueduct flows 
directly into the Sudbury Reservoir through the Wachusett Open Channel (The Wachusett Open 
Channel, from the terminal chamber to Deerfoot Road, is under the jurisdiction of the MWRA).  
Water from Sudbury’s North Basin can be used for a DEP declared emergency if the water is 
treated to meet public health requirements, by either boiling or treating with chlorine and/or 
other approved water treatment techniques.  The Sudbury System was last used as an emergency 
supply in 1981 during a temporary shutdown of City Tunnel for repair work; at that time the 
water received primary disinfection with chlorine gas in Framingham and then secondary 
disinfection with chlorine gas and anhydrous ammonia. 
 
Headwaters for the Sudbury’s North Basin lie in Crane’s Swamp, which is located in 
Northborough and Westborough.  The Wachusett Aqueduct terminates at Shaft C, located in 
Crane’s Swamp, and flows eastward through the Wachusett Open Channel which is the main 
tributary of the Sudbury Reservoir.  Water from the reservoir is released at the Sudbury Dam and 
flows into the Stony Brook open channel.  The Stony Brook Channel fills Foss Reservoir and then 
drains into Stearns Reservoir, where it is released into the Sudbury River and flows northward.  
 
MWRA’s John J. Carroll Water Treatment Plant is sited at Walnut Hill in Marlborough.  This 
plant utilizes ozone as the primary disinfectant for the drinking water transmitted from Quabbin 
and Wachusett Reservoirs before it is distributed throughout metropolitan Boston via the 
Hultman aqueduct and the recently built MetroWest tunnel. 
 
 
Table IID-1: Sudbury and Foss Reservoir Information 
Attribute Sudbury Reservoir 
Foss Reservoir 
(Framingham #3) 
Year Built 1896 1878 
Volume Capacity 7.254 billion gallons 1.074 billion gallons 
Surface Area 1,292 acres 250 acres 
Watershed Area 22.4 mi2 5.3 mi2 
Length of Dam 2000′ 1,640′ 
Maximum Depth 65′ 24′ 
Information from DCR/DWSP records and MassGIS 
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2.2.2 South Basin 
The South Basin is located within six municipalities: Framingham, Ashland, Marlborough, 
Westborough, Southborough, and Hopkinton.  Water flows through the South Basin in a westerly 
to northeast direction.  The South Basin area contains the Sudbury Aqueduct and two reservoirs: 
Stearns (Framingham Reservoir No. 1) and Brackett (Framingham Reservoir No. 2).  DCR lands 
also include a portion of the Sudbury River and Cedar Swamp.  Headwaters for the Sudbury 
River originate from brooks in the towns of Upton and Westborough that empty into Cedar 
Swamp.  Water from Cedar Swamp flows into the Sudbury River and drains into Brackett 
Reservoir.  Water from Brackett Reservoir flows north and is released into Stearns Reservoir at 
the Brackett Reservoir Dam.  The South Basin also includes the Ashland, Hopkinton and 
Whitehall Reservoirs, which are managed as State Parks by DCR. 
 
The Sudbury South Basin has not been used for water supply since 1930.  Impacts from the 
Nyanza Superfund Site and mercury contamination of the basin sediment have made Sudbury’s 
South Basin unusable for public water supply.  The Nyanza Superfund site in Ashland deposited 
large amounts of mercury into the Sudbury River.  Brackett Reservoir  received the largest 
deposition of this contaminant.  The U.S. Environmental Protection Agency has been charged 
with the study and clean-up of this contamination.  The Human Health Assessment documents 
no unacceptable risks from incidental contact with or ingestion of either surface water or 
sediments.  There is, however, an “unacceptable risk” to human health from the ingestion of 
contaminated fish caught in the two reservoirs.  The EPA is also preparing an Ecological 
Assessment and a Feasibility Study.  The Feasibility Study will evaluate potential remedial 
alternatives as to their effectiveness, implementability, cost, and risk reduction.  Completion of 
this process is estimated for 2009. 
 
DCR, and its predecessor the MDC, have been attempting to transfer control of the remaining 
South Basin lands for twenty years.  This approach was validated in the fall of 2007 with a vote 
by the MWRA Board of Directors declaring the South Basin lands surplus to their needs.  
Disposition is a complicated process that is coordinated by the MA Department of Capital Asset 
Management.  Since the DCR property is protected under Article 97 of the State Constitution, 
transfer of ownership will require approval from two-thirds of the state legislature.  While DCR 
is actively pursuing this course, the South Basin lands will continue to be managed as outlined in 
the Sudbury Public Access Plan and the Sudbury Land Management Plan.  The South Basin, 
however, is excluded from the scope of this Watershed Protection Plan, as it is no longer 
considered part of the DCR/MWRA Drinking Water Supply System. 
 
2.3 Emergency Use 
There are three conditions under which the Sudbury Reservoir would be used as an emergency 
supply source for the Boston area: 
 
1. Wachusett Reservoir is declared non-potable. 
2. The inability to convey water from the Wachusett Reservoir to the MWRA system. 
3. Serious Drought. 
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These emergency conditions can be categorized into three emergency use scenarios (Yeo, 1992; 
see Table IID-2).  Under each of these scenarios, certain water quality impacts can be expected 
to occur.  These relate to the quantity of water removed from the reservoir, the inflow into the 
reservoir from other sources, and the season and length of the emergency situation.  Algae, taste, 
and odor impacts would be expected in any scenario, as well as increases in disinfection by-
products associated with emergency chlorination of this water.  
 
The combined resources of Sudbury and Foss Reservoirs could provide an estimated long-term 
safe yield of 18.0 MGD and could provide a rate of 200 MGD for a maximum of 30 days before 
virtual depletion of these sources.  Water quality will be an issue should any of the emergency 
scenarios occur.  In the event of a serious drought, low water levels in Sudbury may result in 
higher temperatures; greater algae blooms and taste and odor problems would be expected.  
 
Table IID-2: Emergency Use Scenarios and Water Quality Impacts 
Condition Type of Use General Water Quality Impacts 
Primary Use 
of the 
Sudbury 
Reservoir 
 
This would occur if the 
conveyance of water 
from the Wachusett 
Reservoir was 
impossible or there was 
a water quality problem 
in the Wachusett 
Reservoir which 
rendered the water unfit 
for potable use.  
Because the capacity of Sudbury Reservoir is 
small compared to demand, this scenario is 
likely to result in drastic drawdown impacts 
and high turbidities from shoreline erosion of 
newly exposed shorelines.  Quality is likely to 
require a boil water notice because of high 
bacterial counts and the fact that the high 
turbidity may protect bacteria and protozoans 
from disinfection.  There may also be staining 
problems from high iron and manganese levels. 
Pass Through Use 
of the 
Sudbury 
Reservoir 
 
This would address 
events that would 
prevent direct 
transmission of water 
from Wachusett 
Reservoir to the MWRA 
distribution system. 
Sudbury Reservoir water is likely to be highly 
diluted by much larger flows from Wachusett 
Reservoir, minimizing the impact of relatively 
poor quality Sudbury Reservoir water.  This is 
the best quality scenario, and other than the 
initial startup quality problems, may not 
require a boil water notice once transfers are in 
place. 
Supplemental Use 
of the 
Sudbury 
Reservoir 
This would include 
using the Sudbury 
Reservoir to reduce 
demand on the Quabbin 
and Wachusett 
Reservoirs during a 
serious drought  
Depending on the volume and duration of 
Sudbury water supplementing the primary 
water, different water quality issues would 
arise.  For example, since lower water levels in 
Sudbury Reservoir may result in higher water 
temperatures due to use during a drought, 
greater nutrient availability and increased algae 
blooms, as well as taste and odor problems 
may be expected.  There may also be staining 
problems from high iron and manganese levels.  
Turbidities may be high from shoreline erosion 
of newly exposed shorelines.  
Source: Yeo, Jonathan L.  The Future Role of the Sudbury Reservoirs and Watershed in the MDC/MWRA Water Supply System: A Review of 
Alternatives.  MWRA, Boston, MA.  1992. 
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The potential for the Sudbury system to be utilized has decreased since the MWRA’s MetroWest 
Tunnel and John J. Carroll Water Treatment Plant came into service.  The MetroWest tunnel 
provides redundancy for the Hultman Aqueduct, minimizing the likelihood of transmission 
system failure.  Wachusett Reservoir water flows to the Carroll Water Treatment Plant primarily 
via the Cosgrove Tunnel.  The likelihood of aqueduct failure and vulnerability from Wachusett 
Reservoir contamination have been reduced because the upgraded Wachusett Aqueduct can also 
deliver water for treatment and distribution.  If used, however, water would need to be treated at 
Wachusett Lower Gatehouse prior to entering the MetroWest tunnel or Hultman Aqueduct 
because the Wachusett Aqueduct elevation is below the Carroll Water Treatment Plant treatment 
tanks. 
 
 
2.4 Natural Characteristics 
2.4.1 Topography 
The topography of DWSP land in the Sudbury watersheds varies from level to moderately sloped 
(see Figure IID-4).  Steep slopes are few and limited in extent.  Elevation ranges from 259 feet 
(elevation of full reservoir) to 464 feet at Pine Hill.  The watershed contains numerous drumlins; 
Walnut Hill is a prime example.  Upland slopes are generally covered with glacial till material 
while lowlands are typically filled with the stratified silt, sand and gravel that constitute glacial 
outwash.  Extensive forested wetlands exist at the north end of the reservoir and in the watershed 
headwaters at Crane Swamp. 
 
2.4.2 Geology 
The principal aquifers in the Sudbury Reservoir watershed are composed of stratified sand and 
gravel, up to 140 ft thick, deposited in stream channels at the end of the glacial period.  Many 
broad lowlands in the SuAsCo basin mark the sites of glacial lakes, such as Lake Sudbury, which 
extended from South Framingham to Weston and from Concord to Wellesley, and Lake Assabet, 
which was located mainly in Westborough, Southborough, and Northborough.  
 
The SuAsCo basin is underlain by a variety of crystalline rocks.  Wells drilled in bedrock for 
domestic water supplies are commonly 100 to 300 ft deep and yield 2 to 10 gal/min, although 
yields up to 225 gal/min have been reported.  Fine-grained lake deposits generally yield less than 
100 gal/min to wells, but, if interspersed with coarser deposits, can yield 100 to 300 gal/min. 
 
2.4.3  Vegetation 
The forest on DCR property in the Sudbury watershed originates primarily from plantations 
established from 1907 to 1947.  The majority of the approximately 1.75 million seedlings planted 
during this period were planted from 1913 to 1921.  The balance of the Sudbury forest is the 
result of farm abandonment following the takings of the land prior to reservoir construction.  The 
majority of the managed Sudbury forest is therefore 75+ years old.  
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Figure IID-4: Sudbury and Foss Reservoirs Watershed Hydrography 
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The simplest Sudbury stands are even-aged conifer plantations of a single species.  Complex 
stands are multi-aged, with a stratified mixture of both shade-tolerant and shade-intolerant 
species.  Stand boundaries which were created and maintained by past land-use practices will 
fade with the passage of time, and stand definition will become less important.  However, 
boundaries between forest types will remain evident where there are significant differences in 
site characteristics, and these type changes will dictate some differences in management (for 
instance opening sizes and choices of species where underplanting is required). 
 
Acres of forest types currently under management (see Tables IID-3 and IID-4) were obtained 
from DCR/DWSP forest type maps that were created from 1989 to 1994.  The most recent 
version of these type maps has been updated and digitized for use in GIS analysis and mapping.  
DWSP plans to continually update typing to account for changes.  Note that this typing only 
includes actively managed forest in the North Basin. 
 
Table IID-3: Acreage of Managed DWSP Forest on Sudbury and Foss Reservoir 
Watershed by Type 
Type Acres Percent 
White pine 327 24 
Red maple/Mixed hardwoods 313 23 
White pine-oak/hardwoods 299 22 
Oak 249 19 
Mixed pine/Mixed pine-oak/Hemlock 59 5 
Red pine 55 4 
Spruce 31 2 
Others 13 1 
TOTAL 1,347 100 
Source: DCR, 2005. 
 
 
Table IID-4: Acreage of Managed DWSP Forest on Sudbury and Foss Reservoirs 
Watershed by Size Class 
Size Class Acres Percent 
Less than 20 feet tall 100 7 
20 to 40 feet 112 8 
40 to 60 feet 77 6 
60 to 80 feet 768 57 
More than 80 feet 290 22 
TOTAL 1,347 100 
Source: DCR, 2005. 
 
There have been 30 silvicultural operations completed on DWSP property in the watershed from 
1984 through 2003.  Salvage operations account for eight of these operations and occurred on 49 
acres.  These operations were performed to cleanup damaged trees following Hurricanes Gloria 
and Bob and dead and dying trees resulting from gypsy moth defoliation and subsequent 
diseases.  The remaining 22 silvicultural operations occurred on 556 acres and included 
thinnings, removal of diseased and declining plantation overstory trees, and regeneration cuts of 
varying size to encourage tree regeneration and forest diversity. 
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2.5 Land Use 
The Sudbury North Basin is situated in a well developed suburban/urban area.  The major growth 
in this region, particularly in Marlborough and Framingham, has already occurred.  The bisection 
of Foss Reservoir by the Massachusetts Turnpike and the construction of the Framingham 
Technology Park at its edge established land uses that have a significant impact on a drinking 
water supply.  Precipitation run-off from over a quarter of the City of Marlborough drains into 
Sudbury Reservoir.  The Town of Southborough, which has maintained a rural character much 
longer than many of its neighbors, faces significant growth pressure as it is well situated near the 
intersection of Rt. 495, Rt. 9, and the Massachusetts Turnpike (see Figure IID-5).  DCR/DWSP 
lands play a significant role of preserving Open Space in this landscape (see Figure IID-6).   
 
Table IID-5: Sudbury and Foss Reservoirs Watershed Land Cover and Land Use  
Forest Wetland Agriculture Residential 
Commercial/ 
Industrial/ 
Governmental
Open 
Water* Other 
Area % Area % Area % Area % Area % Area % Area % 
6,669 40.8% 221 1.3% 998 6.2% 4,983 30.5% 1,987 12.2% 35 0.2% 1,457 8.8%
*Open Water excludes Sudbury and Foss Reservoirs.  Sudbury and Foss Reservoirs encompass 1,432 acres by MassGIS calculations, representing 12.4% of the total 
watershed area of 17,782 acres.  Information derived from MassGIS 1999 data 
 
Table IID-6: Sudbury and Foss Reservoirs Watershed Open Space Ownership 
DCR/DWSP 
Protected 
Other 
Protected Total Protected 
Total 
Watershed 
Area* Area % Area % Area % 
16,350 2,381 14.6% 1,715 10.5% 4,096 25.1% 
*Not including Sudbury and Foss Reservoirs.  Total Watershed Area including reservoirs is 17,782 acres. 
Information derived from DCR and MassGIS data 
 
Table IID-7: Sudbury and Foss Reservoirs Watershed Population 
Town 
2000 
Population
2010 Est. 
Population 
2020 Est. 
Population
2030 Est. 
Population 
% Est. 
Increase 
Framingham 66,913 69,061 70,743 72,008 8%
Marlborough 36,256 37,930 39,263 40,308 11%
Northborough 14,013 14,793 15,418 15,916 14%
Southborough 9,071 10,285 10,647 10,933 21%
Westborough 17,997 19,382 20,089 20,646 15%
Source: www.mapc.org/data_gis/data_center/2006_Projections/MAPCProjections013106.xls 
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Figure IID-5: Sudbury and Foss Reservoirs Watershed Land Use 
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Figure IID-6: Sudbury and Foss Reservoirs Watershed Protected Open Space 
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2.6 Hydrology 
The Sudbury Reservoir watershed system is part of the Sudbury-Assabet-Concord (SuAsCo) 
Watershed (see Figure IID-2).  The North Sudbury Basin covers 17,806 acres.  The major 
hydrologic inputs to the Sudbury and Foss reservoirs are the natural watershed drainage and the 
flow form the Wachusett Aqueduct and Open Channel (see Figure IID-4).  The minimum 
regulatory release from the reservoirs to the Sudbury River is 1.5 MGD (Ch. 177, Acts of 1872). 
 
There are six major subbasins in the North Sudbury Watershed (see Table IID-8 and Figure IID-
4).  The Sudbury Reservoir subbasin encompasses the drainage from the City of Marlborough, 
the most urbanized section of the watershed.   
 
The Sudbury Reservoir subbasin also includes the Marlborough Filter Beds.  This landscape of 
swales located at the north west corner of the Sudbury Reservoir was designed to intercept 
wastewater from the city of Marlborough at a time prior to treatment through a sewer system.  
There has been renewed interest in this feature in order to address stormwater run-off. 
 
Table IID-8: Sudbury and Foss Reservoirs Watershed Sub-basins 
Sub-
basin Name Area 
% of 
Watershe
d 
1. Crane Swamp 2,192 12% 
2. Sudbury Reservoir 10,625 60% 
3. Mowry 943 5% 
4. Broad Meadow 608 3% 
5. Angelica 1,070 6% 
6. Foss Reservoir 
(Capen/Hessell/Willow/Brewer)
2,368 13% 
 Total 17,806  
Source: MassGIS.  See Figure IID-4. 
 
Prior to the 1980 decision to limit Sudbury and Foss Reservoirs water to emergency use, water 
flow was continuously monitored at Stearns Reservoir.  MWRA presently manages reservoir and 
flood control operations for these reservoirs, with daily monitoring of elevations, inflows and 
outflows, and routine gate changing to keep both reservoirs within safe operating bands.  MWRA 
provides daily operational data to the National Oceanic and Atmospheric Administration’s River 
Forecast Center for their forecast model that aids in monitoring flood conditions on the Sudbury 
River.  The USGS gage at Saxonville, approximately 4.5 miles downstream from the dam at 
Stearns Reservoir, is closely monitored during flooding season and conditions in order to make 
reservoir operational decisions that will limit downstream flooding. 
 
A study done in 1976 by C. E. Maguire, Inc. for the Metropolitan District Commission to help 
determine the potential use of the Upper Sudbury River Watershed for drinking water purposes 
derived a three-tiered safe yield volume for the Sudbury and Foss Reservoirs (see Table IID-9).  
The information from this study was utilized by the MWRA and MDC to make the 
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determination that it was cost prohibitive to utilize the Upper Sudbury as part of the active water 
supply and it is best maintained as an emergency water supply. 
 
Table IID-9: Sudbury and Foss Reservoirs Safe Yield Volumes 
Statistical Year 
Period of 
Availability Volume 
Average November-May 12,800 MG 
Wet August-June 38,700 MG 
Dry January-April 4,350 MG 
Source: C. E. Maguire, Inc., 1979 
 
Urbanized land, such as in Marlborough and Framingham, have a higher runoff rate compared to 
undeveloped forests and wetlands due to larger areas of impervious surfaces.  Although these 
areas contribute a higher water yield than the undeveloped lands, it is of a lesser quality due to 
pollutants picked up in the surface runoff.  Additionally, high yields can lead to stream erosion 
problems and reduce the base flow, which is desired in the drier periods.  This emphasizes the 
importance of the protected lands in the watershed since they will not be developed and will 
remain as pervious areas even when development occurs around them.  It was assessed that at 
build out conditions, based on current zoning, the watershed will be 26% impervious.   
 
The data from the 1976 Maguire study was used by the MWRA to derive the yield figures 
determined for the emergency scenarios described in Section 2.3.  These figures take into 
account the short-term use of the Sudbury and Foss Reservoirs in conditions that would range 
from one to six months.  A total withdrawal of 7,200-8,000 MG was determined to be the yield 
for these two reservoirs, fulfilling a short-term need of 210 MGD for the greater Boston area. 
 
2.7 Water Quality 
Camp Dresser & McKee (CDM) conducted baseline studies in 1999 on the water quality in the 
MWRA’s emergency distribution reservoirs (Chestnut Hill, Fells, Norumbega, Spot Pond, and 
Weston) and DCR/MWRA emergency source reservoirs (Sudbury and Foss), presenting their 
final reports to MWRA in 2002.  Fecal coliform and phosphorus loading were two of the major 
concerns raised by CDM regarding the water quality in these emergency reservoirs.  CDM 
identified several sources of phosphorus loadings to the reservoirs, including: watershed, 
atmospheric, sediments, birds, and supplemental water.  The contribution of bacteria and 
phosphorus loadings is different for each reservoir.  Using historical data and results from 
samples they collected and analyzed in 1999 and 2000, CDM made phosphorus loading 
predictions in terms of eutrophic status on the water quality of these emergency reservoirs based 
on two hydrological models, Vallenweider and BATHTUB.  CDM presented several 
eutrophication management alternatives to MWRA: 1) No Action, 2) Alum Treatment, 3) 
Artificial Circulation, 4) Waterfowl Control, and 5) Addition of Supplemental Water.   
 
CDM recommended an extensive sampling program using boats.  A more limited shoreline 
sampling plan was implemented by MWRA due to time and budget priorities.  Samples have 
been collected five times each year from March to November (every other month) in water 
columns in the reservoirs.  MWRA summarized monitoring results for water samples collected in 
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the period from 2002 to the end of 2005, comparing the results of the individual emergency 
reservoirs with baseline data measured by CDM and reservoir management benchmarks 
recommended by CDM.   
 
The report states that the Chlorophyll a and total phosphorus results for most of the emergency 
reservoirs have water quality indicative of oligotrophic or mesotrophic water bodies required by 
regulation (MA DEP Class B water body).  As a result, minimum treatment for these reservoirs 
would be necessary to be used as drinking water supplies in case of emergency.  The Sudbury 
Reservoir’s pH results – from 6.2 to 9.2 – did not, however,  meet the Class B water body 
criterion range of 6.5 to 8.3.  The fecal coliform results in some of the samples from Sudbury 
also exceeded the limit defined by Class B water body requirements.  The cause of the high 
bacteria levels was not determined during the study period, although bird droppings are one 
potential explanation.   
 
DWSP aquatic biologists currently survey the Sudbury Reservoir annually for aquatic invasive 
species.  The highly invasive water chestnut was recently discovered, prompting MWRA to 
incorporate Sudbury Reservoir into its reservoir invasive plants control program.  Water chestnut 
in Sudbury Reservoir are now removed every year, with a goal of reducing seed drop and, 
therefore, long-term viability. 
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3 Sources of Pollution and Their Assessment 
A watershed protection program for a surface water supply must establish a comprehensive 
method to identify potential sources of pollution in the reservoir drainage.  There are thousands of 
specific compounds that can pollute drinking water.  DWSP has aggregated these compounds into 
five categories with common properties in order to develop a practical methodology to assess the 
potential threat of these compounds: Pathogens, Nutrients, Turbidity, Hazardous Materials, and 
Pesticides.  The contaminant categories are based on conventional definitions and have been 
adapted to include functional planning aspects in the context of assessing sources and developing 
protection programs.  In order to systematically evaluate contaminant sources in the entire 
watershed system, 12 categories have been defined by DWSP for use in the Watershed Protection 
Plan process.  Table IID-10 represents the contaminants these sources can potentially introduce 
into the watershed system. 
 
Volume I, Section 4 has a more thorough description of these pollutants and general definitions of 
the potential source categories.  This Section presents information regarding these potential 
sources of pollutants specific to the Sudbury and Foss Reservoirs watershed. 
 
Table IID-10: Water Quality Contaminants and Their Most Likely Sources in the 
Watershed System 
Contaminant  
Source Pathogens Nutrients Turbidity
Hazardous 
Materials Pesticides
Wildlife ● ●    
Public Access/Recreation ● ● ●   
Timber Harvesting   ● ●  
Wastewater ● ●  ●  
Roadways/Railways/ROWs    ● ● 
Agriculture  ● ● ●  ● 
Construction Sites   ● ●  
Commercial, Industrial, 
and Governmental Sites    ●  
Residential Sites ● ●   ● 
Solid Waste Facilities    ●  
Future Growth ● ● ● ● ● 
Climate Change ● ● ●   
 
As an emergency water supply, the Sudbury and Foss Reservoirs do not receive the same 
priorities as the active source supply Quabbin Reservoir, Ware River, and Wachusett Reservoir 
watersheds.  Table IID-11 assesses these sources of pollution in both a watershed specific and 
system-wide perspective.  This assessment is reflected in the Work Plans developed annually to 
guide the Division’s staff resources. 
 
2008 DCR Watershed Protection Plan Update  22 
Volume IID: Sudbury and Foss Reservoir Watershed   
Table IID-11: Sudbury and Foss Reservoirs Source Threat Assessment  
Source 
Sudbury and 
Foss Reservoirs 
Watershed   
DCR 
Watershed 
System  
Wildlife Medium Low 
Public Access/Recreation High Medium 
Timber Harvesting Medium Low 
Wastewater Low Lower 
Roadways/Railways/ROWs High Medium 
Agriculture Low Lowest 
Construction Low Lower 
Commercial/Industrial/ 
Governmental Sites 
Low Lower 
Residential Sites Low Lower 
Solid Waste Facilities Low Lowest 
Future Growth Low Lowest 
Climate Change Low Lowest 
 
 
3.1 Wildlife 
As a mostly urban/suburban watershed, the wildlife issues present in the Sudbury system are not 
as varied as those in the Quabbin Reservoir, Ware River, or Wachusett Reservoir watersheds.  As 
a reserve water supply, there is less need to manage for impacts from wildlife.  In fact, DWSP 
holdings represent some of the largest blocks of contiguous, protected wildlife habitat in the area, 
contributing significant value for protecting biodiversity in this region.   
 
The most serious threat to water quality that is actively managed by DWSP is the resident 
Canada goose population on the Sudbury Reservoir.  A Canada goose population control 
program was initiated in 2006 on the Sudbury Reservoir.  Each spring during April and May, the 
reservoir is visited routinely, and all islands are surveyed to located nesting geese.  When a goose 
nest is found, all eggs within the nest are oiled to prevent hatching.  During the summer, 
typically 1-2 complete shoreline surveys are conducted on the main reservoir to document adults 
and any young that may have hatched. 
 
3.2 Public Access/Recreation 
The Sudbury Reservoir Watershed System Public Access Plan was last revised in 2002.  The 
purpose of the Plan is to guide and control public access, incorporating the most current 
information available, so as to minimize the impacts from recreational activities on the reserve 
drinking water supply lands managed DCR.  The Access Plan details the Division’s management 
rationale and explains which programs and activities are used to limit and control access to these 
lands and waters.  Public access, in the Division’s management context, includes: the physical 
ability to enter and use land for recreational activities; the legal restrictions or prohibitions 
related to access or specific land or water-based recreational activities; sign placement; mapping; 
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user education; intergovernmental coordination; public safety; and protection of public and 
private property rights.   
 
All of the following assessment of public access and recreation uses, except for those under the 
“other” category, are derived from the 2002 Sudbury Reservoir Watershed System Public Access 
Plan. 
 
3.2.1 Water Contact Activities 
Direct water contact activities, such as swimming and wading, pose an established threat to the 
water supply and to public safety.  These activities are prohibited by regulation.  In addition, 
limited DCR land ownership, resource limitations and proper public safety considerations make 
water contact activities inappropriate for these areas.  Illegal swimming occurs chronically at 
certain spots around the two reservoirs, in particular the train trestle crossing the Foss Reservoir. 
 
3.2.2 Boating (Motorized and Non-motorized) 
All boating activities, both motorized and non-motorized, are prohibited by current regulations, 
except in areas specifically designated by the Commissioner at Quabbin Reservoir.  Although 
boating does not require water contact, this contact nevertheless frequently occurs with these 
activities.  Boating poses less of a threat to the water supply than swimming, but is still 
considered an unnecessary threat to a water supply.  Boating currently occurs mostly from 
adolescents in small craft or encroaching abutters (see Section 3.2.13). 
 
3.2.3 Fishing 
Shoreline fishing is currently allowed along most of the Sudbury Reservoir shoreline, with a 
fishing season that runs from the first Saturday in April until November 30th each year.  
Shoreline fishing, without water contact, in certain areas, and for a limited period of time, does 
not pose a significant threat to the water supply or other natural resources.   
 
3.2.4 Off-Road Driving 
This recreational activity has been prohibited by regulation on all DCR/DWSP lands in the 
watershed system since 1989.  This prohibition is based on significant documentation of the 
erosion impacts associated with ORV and ATV use, and observations of these effects on non-
DWSP lands on the Ware River watershed.  Given the limited DCR ownership in the Sudbury 
watersheds, control of potentially damaging uses on that land is critical.   
 
3.2.5 Horseback Riding 
Horseback riding is prohibited by regulation on all DCR watershed lands, except in designated 
areas within the Ware River watershed.  Horseback riding is extremely limited due to the threat 
of fecal coliform contamination and the potential of other pathogens associated with domestic 
animal manures, as well as the increased potential for erosion of access roads.   
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The relatively small amount of DCR/DWSP property in the Sudbury System does not allow for 
trails to be located in an appropriate manner to adequately protect water quality.  The additional 
road maintenance required to mitigate erosion impacts from horseback riding would further 
compromise the limited resources available to the Division for watershed protection. 
 
3.2.6 Dogs and Other Pets 
Bringing any animal onto DCR watershed lands is prohibited by regulation except where horses 
and dogs are authorized access at limited areas of the Ware River watershed and in the hunting 
zone of the Wachusett Reservoir watershed during upland game bird hunting season (350 CMR 
11.00).  Dogs and other domestic animals can carry Giardia and Cryptosporidium; these 
parasites can spread to wildlife populations and ultimately into the water supply. 
 
3.2.7 Camping 
Camping is prohibited by regulation.  Camping tends to generate larger amounts of trash than 
hiking and walking.  In addition, camping creates fire hazards and human sanitation problems.  
There are serious water quality concerns associated with deposition of human fecal matter close 
to tributaries and reservoirs.   
 
Given the lack of sanitary facilities and the significant needs of resource allocation for 
administration, maintenance, and enforcement, the DCR considers camping inappropriate and it 
will continue to remain an unauthorized activity in the Sudbury Reservoir watershed. 
 
3.2.8 Hunting and Trapping 
DCR regulations prohibit hunting and trapping except at times and in areas designated by DCR.  
Hunting and trapping are not currently allowed on DCR lands in the Sudbury Reservoir 
watershed.  Illegal poaching does occur on several areas of the watershed, such as Sudbury 
Reservoir and Crane Swamp.   
 
3.2.9 Hiking, Nature Study, Bird Watching, Snowshoeing 
Hiking, walking, nature study, bird watching, and snowshoeing are currently allowed in 
designated areas surrounding Crane’s Swamp and the Sudbury Reservoir.  Hiking has relatively 
minor impact to water quality, unless dogs are brought onto DWSP property  (see Section 3.2.6).  
Walking on the surface of the Reservoirs when frozen is strictly forbidden.   
 
3.2.10 Bicycle Riding 
Regulations restrict bicycle riding to designated areas of DCR/DWSP property.  The intensive 
use of trails for biking, if not properly constructed or maintained on a regular basis, can cause 
severe erosion.  Excessive soil erosion has been documented on DCR’s metropolitan Boston 
Reservations where mountain bicycle use occurs.  Heavy bicycle usage can also be incompatible 
with walking and nature observation.  Additional policing is needed to monitor both permitted 
bicycling and illegal off-trail riding, and to prevent erosion.  Due to limited resources for 
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management of public access, recreational use, and user conflicts, DCR does not allow bicycle 
use on DCR/DWSP lands in the Sudbury System. 
 
3.2.11 Cross-Country Skiing 
Limited skiing presently occurs on the Sudbury Reservoir watershed.  This activity is currently 
allowed along the existing DCR fire road located between Parmenter Road and the intersection 
of Nichols and Clemons Streets in Marlborough.  Skiing is allowed in all areas that are open for 
hiking.  Skiing is prohibited over the reservoir’s frozen surface. 
 
3.2.12 Picnicking 
DCR regulations do not prohibit picnicking on Sudbury Reservoir watershed lands.  Since 
picnicking is an ambiguous term, it should be noted that DCR’s regulations prohibit the use of 
fire, any cooking activity, and alcoholic beverages on all watershed lands under the care and 
control of the DCR.  All trash from picnic activity is the sole responsibility of the individual(s) 
involved and cannot be left on DCR property.   
 
3.2.13 Others 
3.2.13.1 Trespassing  
Trespassing in the Sudbury watershed has been an ongoing concern for DCR.  DWSP lands are 
some of the last remaining areas of open space in the region and are relatively spread-out.  Illegal 
activities include ATV use, camping, fires, hunting, fishing in non-designated areas, boating, 
swimming, and refuse dumping. 
 
Watershed Rangers based at Wachusett Reservoir are responsible for patrolling the area.  DCR 
has a cooperative relationship with the State Police, Environmental Police, and local police to 
help with securing these resources and enforcing state laws.  Starting in 2007, DWSP was able to 
increase the Wachusett/Sudbury Watershed Ranger staff by two people, allowing for a regular 
patrol of the Sudbury watershed. 
 
3.2.13.2 Encroachments  
Encroachment by abutters onto the Commonwealth’s properties is a significant problem in the 
Sudbury watershed.  This is due in part to limited ownership, unclear boundaries, and a lack of 
monitoring and enforcement.  Some of these encroachments are minor (e.g., mowing onto 
commonwealth property), while others are quite significant (e.g., re-grading, landscaping, or 
placing structures directly adjacent to, and in some cases in, the Reservoirs).  In the North Basin, 
the most significant encroachments are around Foss Reservoir.   
 
DCR has initiated an inventory of all DWSP lands in the Sudbury System, identifying the types 
and severity of encroachments, and then working with the property owners to eliminate these 
encroachments.  These efforts will also result in improved boundary marking of DWSP property. 
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3.3 Timber Harvesting 
Timber harvesting on DWSP lands is a carefully monitored and regulated activity that is 
designed to enhance the ability of the watershed to protect water quality.  The primary objective 
of DWSP’s forest management is to create and maintain a complex forest structure, which forms 
a protective forest cover and a biological filter on the watershed land.  This watershed protection 
forest is designed to be vigorous, diverse in species and age, actively accumulating biomass, 
conserving ecological and economic values, actively regenerating, and most importantly 
maintaining a predictable flow of high quality water from the land.  See the 2005-2014 Land 
Management Plans for the Watersheds of the Sudbury Reservoirs for details on this program. 
 
Forest management on DWSP properties on the watersheds of the Sudbury reservoirs is 
conducted to improve the protection of the drinking water supply.  The process of removing trees 
can impact the forest and soils essential to water quality if not carefully designed, implemented, 
and monitored.  Among the areas of greatest concern is the placement of forwarder and skid 
roads and log landings, where logging work is concentrated.  Proper location of these in relation 
to streams, rivers, reservoirs, ponds, vernal pools, and bordering vegetated wetlands is important 
so that soils do not move from these areas into water or wetland resources.  Beyond this principal 
concern, Conservation Management Practices (CMPs) are designed to diminish the negative 
impact of silvicultural operations on the residual vegetation, to minimize soil compaction during 
these operations, and to keep potential pollutants out of the water resource.   
 
The 2005-2014 Land Management Plans for the Watersheds of the Sudbury Reservoirs details 
the process used by DWSP to review, approve, and monitor timber harvesting on DCR property.  
Timber Harvesting CMPs are designed to protect water supplies, which are the standard for 
DWSP’s forest management.  It should be noted that DWSP meets or exceeds the requirements 
of both the Forest Cutting Practices Act and the Wetlands Protection Act (MGL Chapters 132 
and 131).  Whenever these regulations are revised, DWSP management practices will meet or 
exceed the revised standards. 
 
There is relatively little timber harvesting activity in the Sudbury watershed, especially 
compared to the amount performed in the Quabbin Reservoir, Ware River, and Wachusett 
Reservoir watersheds.  An average of one operation occurs annually on DWSP property, with a 
targeted coverage of approximately 40 acres.  DCR Foresters receive all Forest Cutting Plans for 
activity on private property in the Watershed System; the limited private timber harvesting in the 
Sudbury and Foss Reservoirs watershed means few are ever submitted for DWSP review. 
 
3.4 Wastewater 
The town of Framingham is serviced by the MWRA sewer system.  The city of Marlborough and 
the town of Westborough have their own municipally operated sewer service, while the town of 
Northborough is partially sewered using Marlborough’s facilities.  There are portions of 
Westborough and Northborough, however, that still utilize septic systems.  The Town of 
Southborough relies solely on septic systems.   
 
The presence of sewer systems minimizes the impact of wastewater on the reservoirs’ water 
quality.  DWSP depends on local implementation and DEP oversight of the strict Title 5 
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regulations, set in place in 1995, to prevent new septic tanks from posing a threat to groundwater 
quality and to gradually replace or upgrade older substandard tanks. 
 
3.5 Roadways/Railways/ROWs 
There are over 265 miles of roads throughout the Sudbury and Foss basin.  Two of 
Massachusetts’s major thoroughfares bisect the Sudbury and Foss Reservoirs watershed: the 
Massachusetts Turnpike, running east/west, and Interstate 495, running north/south.  There are 
also four heavily traveled state numbered routes that pre-date the modern highways: Rt. 9, Rt. 
20, and Rt. 30 running east/west, and Rt. 85, running north/south.  Approximately 9 miles of  rail 
line operated by CSX runs in a east/west direction across the watershed.  The rail line and the 
Turnpike both travel across the southerly section of the Foss Reservoir.  Rt. 9 runs along the 
southern border of the two reservoirs, and Rt. 85 crosses the Sudbury Reservoir at its western 
arm near its connection with the Open Channel.  DCR depends on the local public works 
departments, Mass Highway, the Mass Turnpike Authority, and CSX to safely operate their 
respective road or rail line.   
 
The most significant risk from this myriad of transportation corridors is an accidental spill of 
hazardous materials.  DWSP utilizes an Emergency Spill Management Plan and protocol 
developed in association with MWRA and local responders.  These procedures were utilized 
successfully in 2004 to contain a spill of diesel fuel from a school bus holding yard that drained 
directly to Foss Reservoir.  
 
3.6 Agriculture 
According to the 1999 MassGIS Land Use coverage, 998 acres, or 5.6% of the watershed, is 
classified as either cropland or pasture.  While the region is very developed, there are significant 
remnants of the rural past remaining in the area, particularly in the Town of Southborough.  The 
Metrowest area, especially the sections bordering Rt. 495, are under considerable development 
pressures.  Updates to the Land Use data based on 2005 data will certainly demonstrate a 
reduction in this category, as a cursory examination of orthophotographs shows houses built on 
lands currently classified as agriculture.  This transition to developed lands will continue without 
efforts initiated by the communities or other land protection interests.   
 
There is minimal water impact from these crop and pasture lands to water quality in the Sudbury 
and Foss Reservoirs.  Greater risks emerge from the ongoing residential and commercial 
development in the watershed. 
 
3.7 Construction 
Construction poses a pollution threat from site erosion into resource areas.  Authority to prevent 
such erosion in the Sudbury and Foss Reservoirs can be found in a number of regulations, 
including the Wetlands Protection Act (310 CMR 10.00), the Massachusetts water quality 
standards (310 CMR 4.0), and DWSP regulations (350 CMR 11.09).   
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The Massachusetts Environmental Policy Act regulations (MEPA; 301 CMR 11.00) requires that 
construction projects above a certain size follow a process so that state agencies can study the 
environmental consequences of their actions, ensure that all feasible measures are presented to 
avoid, minimize, and mitigate damage to the environment, study alternatives to the proposed 
project, and develop enforceable mitigation commitments, which will become conditions for the 
project if and when it is permitted. 
 
DWSP reviews MEPA filings in the watershed and comments when deemed necessary.  DWSP 
is primarily dependent on local municipalities and DEP for implementation and enforcement of 
most environmental regulations in the watershed.  DWSP staff investigate any significant 
impacts to the reservoirs and can utilize DCR’s water quality regulations, 350 CMR 11.09, to 
mitigate or, if necessary, pursue enforcement procedures against a project that could degrade the 
quality of the Sudbury and/or Foss Reservoirs or interfere with their use as a source of water 
supply. 
 
3.8 Commercial, Industrial, and Governmental Sites 
There are several nodes of Commercial and Industrial activities in the Sudbury and Foss 
Reservoirs watershed, mostly clustered around the major transportation arteries of the Mass 
Turnpike, I-495, and Rt. 9.  While many of these sites are in the western edge of the watershed, 
the Framingham Technology Park is situated adjacent to Foss Reservoir.  Commercial activity 
also spreads along the length of Rt. 9 as it borders the two reservoirs, and there is a strip of 
commercial sites along Rt. 85 to the northwest of Sudbury Reservoir. 
 
These sites represent significant existing and potential sources of pollutants.  DWSP relies on the 
buffering capacity of its land to mitigate against the most serious impacts of this activity.  As 
described in previous sections, DWSP also depends on local implementation, and DEP oversight, 
of state regulations to provide protection to the reserve water supply.  
 
3.9 Residential Sites 
Almost one third of the watershed is in residential development, with over 140,000 residents in 
the five towns encompassing this watershed.  Similar to the approach for Commercial/Industrial/ 
Governmental sites, DWSP relies on the buffering capacity of its land to mitigate against the 
most serious impacts of this activity.  As described in previous sections, DWSP also depends on 
local implementation and DEP oversight of state regulations to provide protection to the reserve 
water supply.  
 
3.10 Solid Waste Facilities 
Solid waste facilities do not pose a threat to the Sudbury Reservoir.  According to MassGIS and 
DEP, there are three closed or inactive solid waste facilities in the Sudbury basin.  One is in 
Framingham, situated between Rt. 9 and the MA Turnpike.  The other two are in Southborough, 
one on land owned by the town, the other south of Rt. 9.  DWSP will continue to review DEP 
monitoring of the landfills under the state’s Solid Waste Regulations. 
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3.11 Future Growth 
The Metrowest region will continue to be a focal point for growth in the greater Boston region, 
as its location and transportation services provide access to employment, services, and other 
amenities.  The Metropolitan Area Planning Commission (MAPC) estimates that population will 
increase by 10% over the next 25 years.  Commercial and Industrial redevelopment and growth 
is also expected in this watershed that already contains major activities. 
 
As a home-rule state, each community establishes its own land use zoning.  Each municipality in 
the watershed is actively involved in planning for the future, as well as regional entities such as 
MAPC and state interests ranging from EOEEA, MAHD, and MWRA.  DWSP supports all of 
these efforts that promote planning strategies in order to help protect the natural resources, 
including water resources, required for healthy, sustainable communities.  
 
Land acquisition is one of the most successful approaches for protecting water quality.  
However, given the Sudbury and Foss Reservoirs’ emergency status, DCR has no plans to add to 
the existing 4,000 acres in DWSP ownership.  These current holdings remain a critical buffer to 
the impacts of future growth in the watershed. 
 
3.12 Climate Change 
The range of impacts predicted from Climate Change are discussed in Volume I.  The effect of 
this potential array of changes, in particular increased volume and intensity of precipitation 
events, could impact the water quality and quantity in the Sudbury and Foss Reservoirs.  The 
most important source of protection for this reserve water supply is the protected lands owned by 
DWSP. 
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4 Programs to Control Potential Sources of Pollution 
The Sudbury and Foss Reservoirs, as the reserve source water supply in the DCR/MWRA 
watershed system, do not require the same level of protection as the Quabbin Reservoir, Ware 
River, and Wachusett Reservoir watersheds.  The Sudbury watershed, however, benefits from 
DWSP’s efforts in the active supply watersheds.  Resources from the Wachusett Reservoir are 
shared, when appropriate, within the Sudbury watershed.  Policy initiatives and scientific studies 
are similarly adapted to the limited needs of a reserve water supply. 
 
DWSP’s watershed protection strategy for the DCR/MWRA water supply system is organized 
into four goals:  
Goal 
1. Protect land through ownership or agreement. 
2. Manage DCR-owned properties to protect and enhance water quality. 
3. Work with watershed communities to foster watershed protection principles on land in 
private ownership. 
4. Monitor to identify potential or existing water quality problems 
 
This Section describes the programs utilized in the Sudbury Reservoir and Foss Reservoir 
watershed to meet these goals.  Table IID-12 presents these goals and the corresponding 
programs with the relevant plans and guidance documents for the Sudbury and Foss Reservoirs 
Watershed.  Table IID-13 summarizes the specific actions for each program described in this 
Section, which are then organized in Section 5 into a five year Implementation Schedule and 
Work Plan.  Please note that the first goal above, “Protect land through ownership or agreement,” 
is not presented in these tables as there is no active program to acquire new lands in this 
watershed. 
 
 
4.1 Land Acquisition 
The funds available to DCR for water supply protection land acquisition are primarily targeted to 
the Wachusett Reservoir watershed, with some money also available for the Quabbin Reservoir 
watershed.  As a reserve water supply, there is no active Land Acquisition program in the 
Sudbury and Foss Reservoirs watershed. 
 
The 4,000 acres currently owned by DCR, however, are a crucial buffer to water quality 
degradation in the reservoirs.  It is imperative that DCR limit the disposition of DWSP land for 
municipal or private use, through adherence to the DWSP and EOEEA Land Disposition 
Policies. 
 
 
 
2008 DCR Watershed Protection Plan Update  32 
Volume IID: Sudbury and Foss Reservoir Watershed   
Table IID-12: DCR Watershed Protection Goals, Programs, Plans and Guidance 
Documents for the Sudbury and Foss Reservoirs Watershed 
Goal 
DCR Watershed 
Protection Program 
Applicable Plans, Reports or 
Guidance Documents 
Land Management  Land Management Plan for the 
Watersheds of the Sudbury 
Reservoirs: 2005-2014;  
DCR/MWRA MOU. 
Wildlife Management Land Management Plan for the 
Watersheds of the Sudbury 
Reservoirs: 2005-2014. 
Public Access Management Sudbury Reservoir Watershed System 
Public Access Plan Update - 2002; 
350 CMR 11.09(2); DCR/MWRA 
MOU 
Watershed Security Watershed Ranger Patrol schedule; 
Land Management Plan for the 
Watersheds of the Sudbury 
Reservoirs: 2005-2014; 
DCR/MWRA MOU. 
Manage DCR-owned 
properties to protect 
and enhance water 
quality, and provide 
stewardship of natural 
resources.   
Infrastructure Land Management Plan for the 
Watersheds of the Sudbury 
Reservoirs: 2005-2014;  
Dam Inspection Reports; 
DCR/MWRA MOU 
Work with watershed 
communities to foster 
watershed protection 
principles on land in 
private ownership. 
Interpretive Services   
Water Quality Monitoring DCR/MWRA MOU Monitor to identify 
potential or existing 
water quality 
problems. 
 Emergency Response Wachusett and Sudbury Watersheds 
Emergency Spill Response/ 
Prevention Plan; DCR/MWRA 
MOU; Emergency Action Plans for 
dams. 
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Table IID-13: Summary of Programs to Address Potential Sources of Water Pollution 
Goal Program Sudbury Reservoir and Foss Reservoir Watershed Description 
Land 
Management  
 Implement the 2004-2013 Sudbury Land Management Plan.  
 Provide a vigorous forest cover, diverse in species composition and 
tree sizes and ages, across the vast majority of DWSP lands. 
 Comply with or exceed all environmental regulations governing 
forest management activities in Massachusetts. 
 Prevent degradation of cultural sites and resources. 
Wildlife 
Management 
 Implement the 2004-2013 Sudbury Land Management Plan. 
 Continue Goose population control program on Sudbury Reservoir. 
 Mitigate adverse impacts of wildlife on infrastructure and other 
watershed resources. 
 Protect uncommon, rare, and otherwise significant wildlife species 
and habitats wherever they exist on DWSP lands. 
Public Access 
Management 
 Continue to implement the 2002 Sudbury Public Access Plan. 
 Update Sudbury Public Access Plan in 2010. 
 Enforce DWSP regulations found at 350 CMR 11.09(2) 
Watershed 
Security 
 Maintain regular Watershed Ranger patrols. 
 Maintain communication with State Police, Environmental Police, 
local police, and MWRA. 
Manage 
DCR- owned 
properties to 
protect and 
enhance 
water 
quality. 
Infrastructure  Perform monthly inspections of Sudbury and Foss Reservoirs dams. 
 Work cooperatively with MWRA to identify both minor and major 
infrastructure maintenance and repair needs. 
Work with 
watershed 
communities 
to foster 
watershed 
protection 
principles on 
land in 
private 
ownership. 
Interpretive 
Services 
 Utilize Watershed Rangers to educate visitors on DWSP property. 
 Provide educational material on DCR/MWRA watershed system and 
general drinking water issues, upon request, to watershed 
communities. 
Water Quality 
Monitoring 
 Develop and implement a reservoir sampling protocol to supplement 
MWRA Open Reservoirs sampling program. 
 Assess need for tributary sampling. 
 Survey the Sudbury Reservoir for aquatic invasive species.  Work 
with MWRA, as necessary, to control invasive species. 
Environmental 
Quality 
Assessment 
 Utilize Watershed Ranger Patrols, water quality monitoring, 
communication with municipalities and other public agencies. 
 Support enforcement of all local, state, and federal environmental 
regulations. 
Monitor to 
identify 
potential or 
existing 
water 
quality 
problems. 
Emergency 
Response 
 Implement Emergency Response protocol in association with 
MWRA. 
 Coordinate preparation with local responders. 
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4.2 Land Management 
The 2004-2013 Sudbury Land Management Plan lays out a comprehensive approach towards 
land management in the Sudbury watershed.  Continued implementation of the Land 
Management Plan provides the best possible protection to the reservoirs from its surrounding 
forested tracts.  The objectives of the Land Management Plan include:  
 
 Provide a vigorous forest cover, diverse in species composition and tree sizes and ages, 
across the vast majority of DWSP lands. 
 Maintain forest cover that balances active growth and nutrient assimilation, dense 
filtration, temperature regulation, and active reproduction. 
 Retain this forest cover by encouraging and maintaining adequate forest regeneration 
across DWSP lands. 
 Enhance and maintain the ability of the watershed forest to both resist and recover from 
disturbance.  
 Prevent erosion of sediments and nutrients from the watershed forest, and provide for 
active assimilation of available nutrients. 
 Limit the effects of human-caused air pollution by providing cover that filters and/or 
buffers pollutants. Develop a low-maintenance watershed forest, which provides long-
term water quality protection with minimal intervention. 
 Conduct any forest management activity such that the resulting benefits outweigh any 
potential negative impacts.  
 Comply with or exceed all environmental regulations governing forest management 
activities in Massachusetts. 
 Salvage dead and downed material in areas where this salvage will reduce the threats of 
fire or nutrient transport, and limit the need for salvage, through deliberate management 
practices aimed at reducing the likelihood of damage. 
 Work to identify and eliminate invasive species from DWSP properties. 
 Identify significant cultural resources on watershed lands.  
 Prevent degradation of cultural sites and resources. 
 
4.3 Wildlife Management 
The 2004-2013 Sudbury Land Management Plan includes extensive discussions on wildlife 
management in the watershed.  The Canada goose population is the primary target of DWSP’s 
wildlife management activities in the Sudbury watershed.  A population control program 
initiated in 2007 has curbed the growth of the resident population. 
 
The wildlife based objectives of the 2004-2013 Sudbury Land Management Plan include:  
 
 Mitigate adverse impacts of wildlife on infrastructure and other watershed resources. 
 Protect uncommon, rare, and otherwise significant wildlife species and habitats wherever 
they exist on DWSP lands. 
 Assess and mitigate impacts of watershed management activities on wildlife through a 
process of notification, site visits, review of records and literature, and recommendations 
to appropriate staff. 
2008 DCR Watershed Protection Plan Update  35 
Volume IID: Sudbury and Foss Reservoir Watershed   
 Work to identify all uncommon or rare species present on DWSP lands, and provide 
habitat conditions and levels of protection recommended for perpetuating these species. 
 Where feasible and applicable, and on limited acreage, maintain early successional 
forested and non-forested habitats on DWSP lands. 
 Work to identify and eliminate invasive species from DWSP properties. 
 Maintain forest reserves on a portion of DWSP’s holdings. 
 Implement Goose control program on Sudbury Reservoir. 
 
4.4 Public Access Management 
DWSP policies regarding public access in the Sudbury system are detailed in the 2002 Sudbury 
Reservoir Watershed System Public Access Plan.  A key component to the plan is the designation 
of resource management districts and corresponding public access rules (see Figure IID-7 and 
Table IID-14).  Many activities are not allowed in the Sudbury and Foss Reservoirs watershed 
due to the limited resources available to protect both the public and DCR property.  There are 
ongoing enforcement issues surrounding illegal uses and encroachments. 
 
4.4.1  Trespassing 
There are a range of transient trespassing issues, such as ATV and snowmobile use, swimming, 
access to prohibited areas, and dumping.  These concerns are not unique to the Sudbury 
watershed, as they are problematic to any land management agency.  The following are DWSP 
strategies for controlling trespassing: 
 
 Patrol regularly, made possible by the Watershed Ranger staffing increase in the 
Wachusett/Sudbury Section. 
 Communicate and coordinate with local police, State Police, and the Environmental 
Police. 
 Enforce Watershed Protection regulations found at 350 CMR 11.09(2). 
 Maintain gates and barway. 
 Update boundary signs. 
 
4.4.2 Encroachments 
As described in Section 3.2.13, there are also permanent encroachments onto DWSP property.  
These encroachments vary from mowing onto DCR property to establishing camps to erecting 
permanent structures.  DWSP strategies for controlling encroachments include: 
 
 Complete inventory of all DWSP lands in the Sudbury System, identifying the types and 
severity of encroachments. 
 Work with the property owners to eliminate these encroachments. 
 Improve boundary marking of DWSP property. 
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Figure IID-7: Public Access Zones in the Sudbury and Foss Reservoirs Watershed 
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Table IID-14: DCR/DWSP Public Access Policy Summary in the Sudbury and Foss 
Reservoirs Watershed 
ACTIVITY 
Wachusett Open 
Channel/Crane’s 
Swamp 
(Area A) 
Sudbury 
Reservoir 
(Area B) 
Reservoir 
No. 3/Stony 
Brook 
(Area C) 
VEHICLE ACCESS 
Off-Road Driving 
(ORVs, ATVs)    
Snowmobiling    
Bicycling    
FOOT ACCESS 
Hiking    
Dog Walking    
Cross-Country Skiing    
Shoreline Fishing    
Horseback Riding    
Hunting    
WATER ACCESS 
Boating - non –
motorized    
Boating – motorized 
(including “jet-skis”)    
Swimming    
Ice Skating/Ice Fishing    
OTHER ACTIVITIES 
Camping    
Picnicking    
Fires & Cooking    
Collecting/Metal 
Detecting    
 
 – Public access is allowed in designated areas only  – Activity prohibited 
 
Public access is allowed in designated areas only.  Any activity which injures or defaces the 
property of the Commonwealth is strictly prohibited.  All alcoholic beverages are prohibited.  Night 
access is prohibited on DCR land in the Sudbury Reservoir watershed.  See 350 CMR 11.09(2) for 
complete list of regulations.  For additional information, contact the Wachusett/Sudbury Watershed 
Ranger Station at (978) 365-3800 or go to www.state.ma.us/dcr/watersupply/watershed/pacc.htm.  
In an emergency, contact the Watershed Rangers or the Massachusetts State Police at (508) 829-
8410.  
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4.5 Watershed Security 
The MWRA has completed both an Emergency Action Plan and a Vulnerability Assessment for 
the Sudbury and Foss Reservoirs.  The Emergency Action Plan details the procedures to follow 
in several scenarios.  The Vulnerability Assessment was required by the federal 2002 Public 
Health and Bioterrorism Preparedness and Response Act.  DCR and MWRA are implementing 
the recommendations of this assessment; due to the sensitive nature of this matter, however, 
specific details can not be included in this report.  Watershed Rangers regularly patrol the area; 
local, State, and Environmental Police are also responsible for watching the watershed. 
 
4.6 Infrastructure 
The main infrastructure elements in the Sudbury and Foss Reservoirs watersheds are the 
reservoirs’ respective dams, spillways, gatehouses, and associated dikes.  There are also 
emergency pipelines that connect Foss Reservoir Gatehouse to Stearns Reservoir Gatehouse and 
the Sudbury Aqueduct.  DWSP and MWRA work cooperatively to ensure that the biannual dam 
safety inspections required under 302 CMR 10.00 are completed and results reported to the DCR 
Office of Dam Safety.  DWSP’s Civil Engineers performs routine monthly inspections, while 
MWRA provides capital maintenance and improvements in response to any deficiencies 
discovered by inspections.  
 
4.7 Watershed Protection Act 
The Watershed Protection Act (St. 1992, c.36) is not applicable to the Sudbury and Foss 
Reservoirs watershed.  DWSP regulations found at 350 CMR 11.09, however, do encompass 
these resource areas. 
 
4.8 Technical Assistance and Community Outreach 
The suburban communities that comprise the Sudbury watershed, unlike many of the rural towns 
that are within the Quabbin Reservoir, Ware River, and Wachusett Reservoir watersheds, are 
municipalities with professional staff.  DWSP relies on this knowledge base to support local 
environmental regulatory implementation.  DCR maintains communication, as needed, with key 
boards.   
 
4.9 Interpretive Services 
Watershed Rangers, besides patrolling DWSP property, are also able to educate visitors on DCR 
rules and regulations, the DCR/MWRA water supply system, and DWSP efforts to manage the 
watershed.  The publications and education material developed and distributed by DWSP’s 
Interpretive Service staff at the Quabbin Visitor’s Center and Stillwater Farm can also be shared 
with the Sudbury Reservoir watershed communities. 
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4.10 Water Quality Monitoring 
The Sudbury and Foss Reservoirs, as reserve source water supplies, are not subject to the same 
level of scrutiny as the Quabbin and Wachusett Reservoirs, the active drinking water sources in 
the DCR/MWRA water supply system.  MWRA has a program of water quality monitoring for 
all of its reserve water supplies, both source (Sudbury and Foss) and distribution (Chestnut Hill, 
Fells, Norumbega, Spot Pond, and Weston) reservoirs.  DWSP aquatic biologists annually survey 
the Sudbury Reservoirs for aquatic invasive species.  DWSP also monitors tributaries on an as 
needed basis; responses are made if deemed necessary, for issues such as algal blooms or large 
outbreaks of invasive water species. 
 
DWSP recognizes that additional monitoring is needed to adequately determine reservoir 
conditions.  DWSP will design and implement a sampling program to better understand the water 
quality parameters of the Sudbury and Foss Reservoirs.  At the same time, DWSP will assess the 
needs for further tributary sampling.  DWSP currently works with MWRA to control invasive 
water chestnut under an MWRA contract; further cooperative ventures will be pursued as 
necessary. 
 
4.11 Environmental Quality Assessments 
DCR and MWRA have concluded that an intensive Environmental Quality Assessment program 
similar to those in the Wachusett Reservoir watershed is not necessary for the reserve water 
supply.  Previously delineated efforts, such as Watershed Ranger patrols and an increased water 
quality monitoring program, provide initial information on the status of the watershed.  
Additional assessments of the watershed can be obtained from maintaining communication with 
local, state, and federal regulatory and planning authorities, as well as DWSP’s review, as 
needed, of MEPA filings.  DCR will support enforcement of all local, state, and federal 
environmental regulations regarding wastewater management, stormwater management, 
agriculture, and hazardous materials and waste. 
 
4.12 Emergency Response 
The level of threat from an accident depends on the type and volume of the product released, the 
location of the incident, and weather conditions.  While not the same high priority as the 
Quabbin and Wachusett Reservoirs, DWSP and MWRA must still be prepared for accidents near 
the Sudbury and Foss Reservoirs.  Updated protocols for the Sudbury watershed are integrated 
into the 2008 Wachusett and Sudbury Watersheds Emergency Spill Response/Prevention Plan.  
A critical component to any Emergency Response is communication, cooperation, and 
coordination with the local first responders as well as DEP’s Bureau of Waste Site Cleanup 
Response and Remediation Division. 
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5 Implementation Schedule and Work Plan 
The action items described in this Plan are combined with the ongoing tasks from recent Annual 
Work Plans into a Five Year Work Plan presented in Table IID-15.  This Work Plan will guide 
DWSP watershed management activities in the Sudbury and Foss Reservoirs watershed from 
2009 to 2013. 
 
 
Table IID-15: Sudbury and Foss Reservoir Watershed 5 Year Work Plan 2009-2013 
 
Key to Work Units in the Wachusett/Sudbury Section: 
CE = Civil Engineers; EQ = Environmental Quality; F = Forestry; IS = Interpretive Services; NR = Natural Resources; P= Planning (Boston);  
RD = Regional Director, Assistant Regional Director; WR = Watershed Rangers. 
 
Task Description 
Lead 
Section
Additional 
Staff Product(s) 
Land Management    
Implement one timber harvesting operation, on 
average, per year, with a targeted coverage of 
approximately 40 acres. 
F   Forest regeneration 
without negative 
water quality impacts 
Comply with or exceed all environmental 
regulations governing forest management 
activities in Massachusetts.  Promote CMPs as 
described in Land Management Plan and as 
further developed by Forestry staff. 
F   Forest regeneration 
without negative 
water quality impacts 
Improve boundary marking of DWSP property. F  CE  Boundary markings 
Wildlife Management    
Continue Goose population control program on 
Sudbury Reservoir. 
NR   Annual report of 
activities 
Mitigate adverse impacts of wildlife on 
infrastructure and other watershed resources. 
NR   Mitigation projects 
(as needed) 
Protect uncommon, rare, and otherwise 
significant wildlife species and habitats wherever 
they exist on DWSP lands. 
NR   Submit rare species 
sightings to Natural 
Heritage program 
 Maintain accurate 
databases 
Public Access Management    
Continue to implement the 2002 Sudbury Public 
Access Plan. 
WR   Quarterly reports 
Update Sudbury Public Access Plan in 2010. RD P, WR  Public Access Plan 
Enforce DWSP regulations found at 350 CMR 
11.09(2) 
WR   Quarterly reports 
Identify and eliminate encroachments. CE F  Encroachment 
rectification(s) 
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Task Description 
Lead 
Section
Additional 
Staff Product(s) 
Watershed Security    
Maintain regular Watershed Ranger patrols. WR   Quarterly reports 
Maintain communication with State Police, 
Environmental Police, local police, and MWRA. 
WR  RD  Quarterly reports 
Infrastructure    
Perform monthly inspections of Sudbury and 
Foss Reservoir dams. 
CE   Monthly dam report 
Work cooperatively with MWRA to identify both 
minor and major infrastructure maintenance and 
repair needs. 
CE  RD  Monthly report 
 Communication as 
needed 
Interpretive Services    
Utilize Watershed Rangers to educate visitors on 
DWSP property. 
WR   Maps and brochures 
Provide educational material on DCR/MWRA 
watershed system and general drinking water 
issues, upon request, to watershed communities. 
WR IS  Maps 
 Brochures, 
 Educational programs
Water Quality Monitoring    
Develop and implement a reservoir sampling 
protocol. 
EQ   Sampling protocol 
Assess need for tributary sampling. EQ   Assessment report 
Survey annually the Sudbury Reservoir for 
aquatic invasive species.  Work with MWRA to 
control invasive water chestnut and pursue 
further cooperative ventures as necessary. 
EQ   Annual survey 
Environmental Quality Assessments    
Utilize Watershed Ranger Patrols, water quality 
monitoring, communication with municipalities 
and other public agencies to assess status of 
watershed. 
WR EQ  Quarterly reports 
Support enforcement of all local, state, and 
federal environmental regulations. 
EQ  RD, P  Ongoing 
communication with 
agencies 
M. Emergency Response    
Implement Emergency Response protocol in 
association with MWRA. 
EQ  CE, RD  Ongoing 
communication 
Coordinate emergency preparation with local 
responders. 
EQ CE, RD  Ongoing 
communication 
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